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EXECUTIVE  SUMMARY 


The  United  States  Department  of  the  Air  Force  (USAF)  has  conducted  a  remedial  investigation/feasibility 
study  (RI/FS)  at  the  Kotzebue  Long  Range  Radar  Station  (LRRS),  Kotzebue,  Alaska.  The  RI/FS  was 
conducted  under  the  authority  of  the  USAF  Installation  Restoration  Program  (IRP)  and  under  direction 
of  the  Air  Force  Center  for  Environmental  Excellence  (AFCEE),  for  the  611th  Air  Support  Group,  611th 
Civil  Engineer  Squadron. 

This  document  is  the  RI/FS  Report  for  Kotzebue  LRRS,  Alaska.  It  is  intended  to  provide  a  compre¬ 
hensive  description  of  Kotzebue  LRRS,  including  the  installation’s  operational  history  and  environmental 
setting;  a  summary  of  past  IRP  investigations  at  the  site;  a  detailed  description  of  the  1994  remedial 
investigation;  a  site  conceptual  model  integrating  available  site  information;  and  site-specific  summaries 
and  recommendations.  This  dociunent  also  incorporates  a  feasibility  study  which  identifies  cleanup 
objectives,  evaluates  various  remedial  action  alternatives,  and  recommends  appropriate  actions  to  meet 
cleanup  objectives.  Information  in  this  RI/FS  Report  has  been  prepared  in  accordance  with  the  May  1992 
version  of  the  Handbook  to  Support  the  Installation  Restoration  Program  tlRPl  Statements  of  Work. 
Volume  I-Remedial  Investigation/Feasibilitv  Studies  fRI/FSl  (U.S.  Air  Force  Reprint,  22  May  1992), 
hereinafter  referred  to  as  the  IRP  Handbook.  This  RI/FS  Report  is  supported  by  several  separate 
documents  prepared  for  Kotzebue  LRRS  including: 

■  Site  Characterization  Summary  (USAF  1995a) 

■  Baseline  Human  Health  and  Ecological  Risk  Assessment  (USAF  1995b) 

■  Analytical  Data  ITIR  (USAF  1995c) 

The  Kotzebue  LRRS  installation  is  located  26  miles  north  of  the  Arctic  Circle,  approximately  610  miles 
northwest  of  Anchorage  and  450  miles  west-northwest  of  Fairbanks,  Alaska  (Figure  ES-1).  The 
installation  occupies  676  acres  of  land  adjacent  to  Kotzebue  Sound  on  the  Baldwin  Peninsula  within  the 
Kobuk-Selawik  Lowland  section  of  Coastal  Central  Alaska  (Figure  ES-2).  The  LRRS  installation,  in 
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arctic  ocean 


Figure  ES-1.  Location  of  Kotzebue,  Alaska. 


operation  since  1950,  operated  as  a  ground-controlled  intercept  site  until  1973,  when  it  was  converted 
to  a  North  American  Air  Defense  Command  (NORAD)  surveillance  station.  In  1982,  installation  of  Joint 
Surveillance  System  (JSS)  equipment  enabled  radar  and  beacon  data  to  be  transmitted  by  satellite  to  the 
Elmendorf  Region  Operations  Control  Center  (ROCC),  thereby  decreasing  the  number  of  personnel 
employed  at  the  site.  A  Minimally  Attended  Radar  (MAR)  system,  installed  in  1985,  enabled  deacti¬ 
vation  of  the  site,  with  the  exception  of  the  radome.  A  single  radar  maintenance  technician  is  currently 
housed  in  the  nearby  City  of  Kotzebue.  Additional  personnel  provide  maintenance  on  an  as-needed  basis. 
Figure  ES-3  provides  an  illustration  of  the  Kotzebue  LRRS  facility. 

Two  distinct  environmental  settings  are  associated  with  the  Kotzebue  LRRS:  1)  the  beach  environment 
adjacent  to  Kotzebue  Sound,  and  2)  the  tundra  hill  and  surrounding  area  (Figure  ES-4).  Because 
Kotzebue  lies  north  of  the  Arctic  Circle,  the  environmental  setting  is  dominated  by  long  cold  winters  with 
short  daylight  hours  and  a  short  cool  summer  growing  season  with  extended  periods  of  daylight. 

Petroleum  hydrocarbon  contamination  linked  to  past  installation  operations  and  activities  is  the  primary 
environmental  concern  at  Kotzebue  LRRS.  Several  investigations  have  been  conducted  at  Kotzebue 
LRRS,  including  a  1985  Phase  I  records  search,  1988  -  Stage  1  and  1989-1990  Stage  2  RI/FS  programs, 
beach  tank  removals,  an  environmental  baseline  survey  of  Navigational  Aid  Building  101 ,  facility  surveys 
in  1993  and  1994,  and  a  1994  RI/FS  program.  A  total  of  19  sites  and  5  areas  of  concern  have  been 
investigated  at  Kotzebue  LRRS  (Figure  ES-5).  Five  of  the  19  sites  identified  are  considered  closed,  with 
concurrence  from  the  Alaska  Department  of  Environmental  Conservation  (ADEC).  Table  ES-1  provides 
a  current  summary  of  site  status  and  recommendations  for  sites  and  areas  of  concern  investigated  at 
Kotzebue  LRRS.  Table  ES-1  includes  USAF  site  designations,  site  descriptions,  investigation  summaries, 
remaining  concerns,  and  site  recommendations. 

The  general  approach  during  the  development  of  the  1994  Kotzebue  IRP  RI/FS  was  to  maximize  the  use 
of  existing  data  from  previous  investigations.  Available  site  information  was  integrated  into  a  site 
conceptual  model  used  to  identify  additional  data  needs,  facilitate  the  selection  of  remedial  designs,  and 
to  guide  the  risk  assessment  process.  Overall  project  objectives  for  the  Kotzebue  LRRS  RI/FS  include: 
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Figure  ES-3.  Facility  Locations  at  Kotzebue  LRRS,  Alaska. 
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Summary  of  Sites  Investigated  During  Stage  1  RI/FS,  Stage  2  RI/FS,  or  1994  Rl,  Kotzebue  LRRS,  Alaska. 
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AOC5-Small  Day  Tanks  This  area  of  concern  represents  a  number  1994  RI;  soil  sampling.  None  Petroleum  hydrocarbons  Remedial  action:  excavation  and 

of  smaU  day  tanks,  which  were  formerly  detected  in  gravel  fill  and  onsite  treatment  of  petroleum 

used  throughout  the  installation  for  soil  above  the  1 ,000  mg/kg  hydrocarbon  contaminated  fill 

heating  and  equipment  operation.  ADEC  soil  target  level  at  material. 

nine  day  tank  locations. 
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■  Provide  data  of  sufficient  quality  and  quantity  to  adequately  characterize  sites  in  support 
of  a  natural  biodegradation  evaluation,  baseline  risk  assessment,  applicable  or  relevant 
and  appropriate  requirements  (ARARs),  and  a  feasibility  study. 

■  Conduct  a  feasibility  study  designed  to  enable  the  USAF  to  focus  on  appropriate  remedial 
actions  with  consideration  to  logistical,  environmental  condition,  and  climatic  limitations. 

■  Provide  appropriate  project  information  and  opportunities  for  community  involvement  to 
develop  a  positive  relationship  between  the  USAF  and  the  community  of  Kotzebue, 
Alaska. 

Federal  and  state  statutes  and  regulations  were  reviewed  for  ARARs  that  potentially  apply  to  Kotzebue 
LRRS  to  guide  remedial  investigations  at  Kotzebue  LRRS  and  provide  the  basis  for  developing  remedial 
action  objectives  during  feasibility  study.  ADEC  considers  sites  at  Kotzebue  LRRS  regulated  under 
Water  Quality  Standards  Regulation  (18  AAC  70),  based  on  the  presence  of  petroleum  hydrocarbons  at 
the  site,  and  the  potential  for  petroleum  hydrocarbon  migration  to  surface  water  and  near-beach 
groundwater  adjacent  to  the  facility. 

Fourteen  sites  and  five  areas  of  concern  were  investigated  during  the  1994  RI  as  identified  below: 


■  Site  SS02-Waste  Accumulation  Area  No. 2/Landfill 

■  Site  ST04-White  Alice  Tanks  (AOC9) 

■  Site  ST05-Beach  Tanks 

■  Site  SS07-Lake 

■  Site  SS08-Barracks  Pad 

■  Site  SSI  1-Fuel  Spill 

■  Site  SS12-Spills  No. 2  and  3 

■  Site  SS13-Landfarm  (AOCl) 

■  Site  SS  14-East  Tanks  (AOC3) 

■  Site  SSI  5-Garage/Power  Plant  (AOC4) 

■  Site  SS16-Navigational  Aid  Buildings  (AOC6) 
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■  Site  SS  17-Building  102  (AOC6) 

■  Site  SSI  8-Truck  Fill  Stand  (AOC 11) 

■  Site  SS19-PCB  Spill  South  Fence  (AOC  12) 

■  AOC2-POL  Line 

■  AOC5-Small  Day  Tanks 

■  AOC7-Steel  Pilings 

■  AOC8-White  Alice  Garage 

■  AOClO-Septic  Holding  Tank 


Figure  ES-5  identifies  the  location  of  sites  and  areas  of  concern  investigated  during  the  1994  RI.  A 
summary  of  site-specific  field  activities  conducted  at  Kotzebue  LRRS  during  the  1994  RI  is  provided  in 
Table  ES-2.  Sample  analyses  conducted  at  sites,  areas  of  concern,  and  at  background  stations  are 
summarized  in  Table  ES-3,  including  the  number  of  samples  for  each  media,  sample  type,  and  the 
number  of  analj^es  and  anal5^ical  methods  for  each  sample.  Analytical  compounds  detected  during  the 
1994  RI  are  summarized  by  media  in  Table  ES-4. 

A  baseline  risk  assessment  was  conducted  for  Kotzebue  LRRS  to  provide  an  estimate  of  the  potential  risk 
to  human  health  and  ecological  receptors  associated  with  various  exposure  scenarios  involving  site  con¬ 
taminants  in  the  absence  of  remediation  (USAF  1995b).  The  human  health  risk  assessment  is  intended 
to  provide  a  quantitative  assessment  of  the  risk  to  humans  and  to  ecological  receptors  from  exposure  to 
contaminants  measured  in  soil,  sediment  surface  water,  and  groundwater  during  the  RI  at  the  Kotzebue 
LRRS  conducted  in  1994.  The  risks  enumerated  in  the  baseline  human  health  assessment  are  based  upon 
two  types  of  data:  1)  actual  measurements  of  contaminants  in  the  sampled  media,  and  2)  extrapolated 
estimates  of  contaminant  concentrations  into  media  which  were  not  part  of  the  sampling  design,  including: 
air,  plants,  and  land  and  marine  mammals.  Extrapolated  concentrations  were  based  upon  actual  detected 
concentrations  in  either  soil  or  water  at  the  Kotzebue  LRRS  site  and  conservative  exposure  assumptions 
(USAF  1995b).  Exposure  pathways  evaluated  for  potential  human  and  ecological  receptors  at  Kotzebue 
LRRS  are  identified  in  Figures  ES-6  and  ES-7,  respectively.  The  results  of  the  baseline  risk  assessment 
may  be  used  to:  1)  support  a  "No  Further  Action"  decision,  2)  prioritize  the  needs  for  remediation  at 
various  sites,  or  3)  provide  a  basis  for  the  quantification  of  remedial  objectives. 


ES-13 


TABLE  ES-3.  HELD  SAMPLING  AND  ANALYSES  SUMMARY  FOR  1994  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS,  ALASKA 


I 


Site  Designation 


Gasoline  Range  Diesel  Range 
Number  of  Organics  Organics 

Samples  (AKIOI)  (AK102) 


Analytes  and  Methods 


Residual  Range  Volatile  Semivolatile 

Organics  Organics  Organics  Pesticides/PCBs 

(AK102  Extended)  (8260)  (8270)  (8081) 


SS18-Tnick  Fill  Stand  (AOCll) 


SS19-PCB  SpiU  South  Fence 
(AOC12) 


Background  Characterization 


Total  Number  of  Environmental 
Samples 


Metals 
(6000,  7000 
Series) 


Trip 

Ambient 

Equipment 

Dunlicate 


•Soil/Sediment 

•Water 


NA  indicates  no  analysis  for  indicated  method(s)  were  performed. 


Site  SS17  included  in  the  Characterization  of  Site  SS16. 
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TABLE  ES4.  SUMMARY  OF  DETECTED  COMPOUNDS, 
1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
(Page  1  of  2) 


Analytical  Parameter 


Volatile  Organics 


1 , 1 ,2-Trichloro-l  ,2,2-trifluoroethane 


Acetone 


Benzene 


Carbon  Disulfide 


Chlorobenzene 


Chloroform 


cis-1 ,2-Dichloroethylene 


Ethylbenzene 


Methyl  Ethyl  Ketone  (2-butanone) 


Methylene  Chloride 


Tetrachloroethylene  (pee) 


Toluene 


Trichloroethylene  (tee) 


Xylenes,  total 


Semivolatile  Organics 


1 ,3-Dichlorobenzene 


1 ,4-Dichlorobenzene 


2-Methylnaphthalene 


2-Nitroaniline 


4-Chloroaniline 


4-MethylphenoI 


4-Nitrophenol 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzoic  Acid 


bis(2-Ethylhexyl)  Phthalate 


Butylbenzylphthalate 


Chrysene 


di-n-butyl  Phthalate 


di-n-Octylphthalate 


Dibenzofuran 


Dimethyl  Phthalate 


Fluoranthene 


Fluorene 


Isophorone 


Environmental  Media 


Sediment 


Surface  Water 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Groundvi^ater 


o 

o 

o 

o 

TABLE  ES4.  SUMMARY  OF  DETECTED  COMPOUNDS, 
1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
Page  2  of  2  


Environmental  Media 


Sediment 


Surface  Water 


Groundwater 


0 

o 

o 

o 

o 

o 

0 

0 

Analytical  Parameter 


SemivolatUe  Organics  (Cont.)  _ 


Naphthalene 


Phenanthrene 


Phenol 


Pyrene 


Pesticides/PCBs 


4,4’-DDD  _ 


4,4’-DDE  _ 


4,4’-DDT 


Aldrin 


alpha  BHC 


alpha-Chlordane 


Arochlor  1254 


Arochlor  1260 


beta  BHC 


delta  BHC 


Dieldrin 


Endosulfan  I 


Endosulfan  Sulfate 


Endrin 


Endrin  Aldehyde 


gamma  BHC  (Lindane) 


gamma-Chlordane 


Heptachlor 


Heptachlor  Epoxide 


Methoxychlor 


Metals^  _ 


Barium 


Calcium 


Iron 


Lead 


Magnesium 


Manganese 


Potassium 


Sodium 


Zinc 


Petroleum  Hydrocarbons 


O  =  Not  detected.  •  =  Detected. 

^  Metals  Analysis:  Inorganic  compounds  listed  are  those  compounds  detected  at  or  above  three  times  their  mean 
background  concentrations.  _ _ 
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Figure  ES-6.  Human  Health  Exposure  Pathways  Evaluated  for  Kotzebue  LRRS,  Alaska. 
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Figure  ES-7.  Ecological  Exposure  Pathways  Evaluated  for  Kotzebue  LRRS,  Alaska. 


A  feasibility  study  was  conducted  for  Kotzebue  LRRS  to  identify  cleanup  objectives,  evaluate  various 
remedial  action  alternatives,  and  recommend  appropriate  actions  to  meet  cleanup  objectives.  Due  to  the 
remote  location  of  Kotzebue,  Alaska,  appropriate  remedial  actions  were  evaluated  with  consideration  of 
logistical,  environmental,  and  climatic  limitations.  The  native  tundra  environment  at  Kotzebue  LRRS  is 
fragile,  and  remedial  actions  that  do  not  cause  damage  to  tundra  and  underlying  permafrost  were  favored. 

Remedial  action  objectives  for  soil  and  sediment  include  consideration  of  three  primary  lithologic  types 
that  characterize  Kotzebue  LRRS:  beach  sands  and  gravels,  native  soils  associated  with  the  tundra  hill 
and  surrounding  area,  and  fill  material  used  for  roads  and  facility  foundations.  Near-beach  groundwater 
and  surface  water  were  also  evaluated  during  development  of  remedial  action  objectives.  General 
response  action  and  associated  remedial  technologies  selected  to  address  contaminated  soils,  sediments, 
surface  water,  and  near-beach  groundwater  are  identified  in  Table  ES-5.  Five  remedial  action  alternatives 
were  developed  to  address  remaining  environmental  concerns  at  Kotzebue  LRRS  (Table  ES-6). 

A  detailed  and  comparative  analyses  of  five  selected  alternatives  were  conducted  to  provide  the  basis  for 
remedy  selection,  detailed  remedial  design,  and  remedial  action.  Site  specific  recommendations  based 
on  an  evaluation  of  ARARs,  risk-based  criteria,  and  appropriate  remedial  alternatives  are  provided  in 
Table  ES-1. 

A  primary  objective  of  the  USAF  is  to  provide  appropriate  project  information  and  opportunities  for 
community  involvement  throughout  the  environmental  investigation  and  cleanup  process  at  Kotzebue 
LRRS.  The  City  of  Kotzebue  has  teamed  with  the  USAF  and  other  agencies  to  establish  a  Restoration 
Advisory  Board  (RAB).  The  concept  of  forming  a  RAB  was  initiated  by  the  USAF  to  involve  the  local 
communities  in  the  process  of  environmental  awareness  and  prioritizing  cleanup.  The  board  will  serve 
as  a  forum  for  discussion  and  information  exchange  between  the  community  and  the  federal/state  agencies 
who  are  guiding  the  restoration  of  the  Kotzebue  LRRS.  The  responsibilities  of  the  RAB  include  addres¬ 
sing  such  issues  as  cleanup  goals,  setting  priorities,  reviewing  plans  and  documents,  and  conducting 
regular  meetings  that  are  open  to  the  public.  The  RAB  compliments  other  community  involvement  initia¬ 
tives  that  have  been  established,  and  provides  an  additional  means  of  information  gathering  and  exchange. 
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TABLE  ES-5.  GENERAL  RESPONSE  ACTIONS  AND  ASSOCIATED  TECHNOLOGIES  TO  ADDRESS 
CONTAMINATED  SOIL,  GROUNDWATER,  AND  SURFACE  WATER  AT  KOTZEBUE  LRRS,  ALASKA 


General  Response 

Action 

Remedial  Technologies 
for  Soil 

NO  ACTION 

Consideration  is  required  by  the  NCP 

LIMITED  ACTION 

"  Site  controls 

-  Institutional  controls 

-  Natural  attenuation 

-  Lx)ng-term  monitoring 

CONTAINMENT 

-  Capping 

-  Surface  controls 

EXTRACTION 

-  Excavation 

EX  SUV  TREATMENT 

PHYSICAL/CHEMICAL  TREATMENT 

-  Soil  washing 

-  Solidification/stabilization/fixation 

-  Hot  air  vapor  extraction 

BIOLOGICAL  TREATMENT 

-  Landfarming 

-  Enhanced  biodegradation 

-  Slurry-phase  biodegradation 

THERMAL  TREATMENT 

-  Low  temperature  thermal  stripping 

-  High  temperature  thermal  treatment 

IN  SITU  TREATMENT 

PHYSICAL/CHEMICAL  TREATMENT 

-  Vacuum  vapor  extraction 

-  Soil  flushing 

-  Chemical  reduction/oxidation 

-  Fixation 

BIOLOGICAL  TREATMENT 

-  Enhanced  biodegradation 

-  Bioventing 

THERMAL  TREATMENT 
-  Thermally  enhanced  soil  vapor  extraction 

OFFSITE  TREATMENT 

-  Landfill 

-  Incineration 

-  Beneficial  Reuse 

Remedial  Technologies  for 
Groundwater/Surface  Water 


Consideration  is  required  by  the  NCP 


-  Site  control 

-  Institutional  controls 

-  Natural  attenuation 

-  Long-term  monitoring 


BIOLOGICAL  TREATMENT 
-  Enhanced  Biodegradation 


TABLE  ES-6.  REMEDIAL  ACTION  ALTERNATIVES  ASSEMBLED  FOR 
SOILS,  SURFACE  WATER,  AND  GROUNDWATER  AT  KOTZEBUE  LRRS 


Soils/Sediment 


FiU  Materials 


Alternative  1. 
Alternative  2. 
Alternative  3. 
Alternative  4. 
Alternative  5. 


No  Action 

Access  Restriction,  Natural  Attenuation/Monitoring 
In  Situ  Enhanced  Biodegradation 
Excavation,  Onsite  Treatment  by  Thermal  Washing 
Excavation,  Onsite  Enhanced  Biodegradation 


Native  Soils 


Alternative  1 .  No  Action 

Alternative  2.  Access  Restriction,  Natural  Attenuation/Monitoring 
Alternative  3.  In  Situ  Enhanced  Biodegradation 

Beach  Sands  and  Gravels 


Alternative  1. 
Alternative  2. 
Alternative  3. 
Alternative  4. 
Alternative  5. 


No  Action 

Access  Restriction,  Natural  Attenuation/Monitoring 
In  Situ  Enhanced  Biodegradation 
Excavation,  Onsite  Treatment  by  Thermal  Washing 
Excavation,  Onsite  Enhanced  Biodegradation 


Near-Beach  Groundwater/Surface  Water 


Alternative  1 .  No  Action 

Alternative  2.  Access  Restriction,  Natural  Attenuation/Monitoring 
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1.0  INTRODUCTION 


The  United  States  Department  of  the  Air  Force  (USAF)  has  conducted  a  a  remedial  investigation/feasi¬ 
bility  study  (RI/FS)  at  the  Kotzebue  Long  Range  Radar  Station  (LRRS),  Kotzebue,  Alaska.  The  RI/FS 
was  conducted  under  the  authority  of  the  USAF  Installation  Restoration  Program  (IRP)  and  under 
direction  of  the  Air  Force  Center  for  Environmental  Excellence  (AFCEE),  for  the  611th  Air  Support 
Group,  61 1th  Civil  Engineer  Squadron. 

The  objectives  of  the  IRP  are  to:  1)  identify  and  evaluate  sites  where  contamination  may  be  present  on 
Department  of  Defense  (DOD)  property  because  of  past  hazardous  waste  disposal  practices  or  spills, 
2)  control  the  migration  of  hazardous  contaminants,  and  3)  control  health  hazards  or  hazards  to  the 
environment  that  may  result  from  past  DOD  operations.  Requirements  of  the  IRP  were  developed  to 
ensure  DOD  compliance  with  federal  laws  such  as  the  National  Oil  and  Hazardous  Substances  Pollution 
Contingency  Plan  (NCP);  Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
(CERCLA);  and  Superfund  Amendments  and  Reauthorization  Act  (SARA).  The  IRP  is  DOD’s  primary 
mechanism  for  response  actions  on  USAF  installations  affected  by  the  provisions  of  SARA.  In  November 
1986,  in  response  to  SARA  and  other  Environmental  Protection  Agency  (EPA)  guidance,  the  USAF 
modified  the  IRP  to  provide  for  an  RI/FS  program.  The  IRP  is  designed  so  that  the  RI  and  FS  are 
conducted  as  parallel  activities,  rather  than  as  serial  activities.  The  program  now  includes  the  determi¬ 
nation  of  Applicable  or  Relevant  and  Appropriate  Requirements  (ARARs),  identification  and  screening 
of  technologies,  and  development  of  remedial  alternatives. 

Kotzebue  LRRS  is  not  a  National  Priorities  List  (NPL)  site;  however,  the  USAF  has  conducted  IRP 
RI/FS  activities  at  the  site  to  ensure  comprehensive  site  characterization  and  the  develop  of  environmental 
restoration  solutions  that  provide  for  the  protection  of  human  health  and  the  environment,  meet  the 
requirements  of  ARARs,  are  technically  feasible  to  implement  at  the  site,  and  are  cost  effective. 
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1.1  PURPOSE  OF  TfflS  DOCUMENT 


This  document  is  the  RI/FS  Report  for  Kotzebue  LRRS,  Alaska.  It  is  intended  to  provide  a  compre¬ 
hensive  description  of  Kotzebue  LRRS,  including  the  installation’s  operational  history  and  environmental 
setting;  a  summary  of  past  IRP  investigations  at  the  site;  a  detailed  description  of  the  1994  remedial 
investigation;  a  site  conceptual  model  integrating  available  site  information;  and  site-specific  summaries 
and  recommendations.  This  document  also  incorporates  a  feasibility  study  which  identifies  cleanup 
objectives,  evaluates  various  remedial  action  alternatives,  and  recommends  appropriate  actions  to  meet 
cleanup  objectives.  Information  in  this  RI/FS  Report  has  been  prepared  in  accordance  with  the  May  1992 
version  of  the  Handbook  to  Support  the  Installation  Restoration  Program  (IRPl  Statements  of  Work. 
Volume  I-Remedial  Investigation/Feasibilitv  Studies  IRI/FSl  (U.S.  Air  Force  Reprint,  22  May  1992), 
hereinafter  referred  to  as  the  IRP  Handbook.  This  RI/FS  Report  is  supported  by  several  separate 
documents  prepared  for  Kotzebue  LRRS  including: 

■  Site  Characterization  Summary  (USAF  1995a) 

■  Baseline  Human  Health  and  Ecological  Risk  Assessment  (USAF  1995b) 

■  Analytical  Data  ITIR  (USAF  1995c) 

1.2  INSTALLATION  DESCRIPTION 

The  Kotzebue  LRRS  installation  is  located  26  miles  north  of  the  Arctic  Circle,  approximately  610  miles 
northwest  of  Anchorage  and  450  miles  west-northwest  of  Fairbanks,  Alaska  (Figure  1-1).  The  installation 
occupies  676  acres  of  land  adjacent  to  Kotzebue  Sound  on  the  Baldwin  Peninsula  within  the  Kobuk- 
Selawik  Lowland  section  of  Coastal  Central  Alaska  (Figure  1-2).  The  LRRS  installation,  in  operation 
since  1950,  operated  as  a  ground-controlled  intercept  site  until  1973,  when  it  was  converted  to  a  North 
American  Air  Defense  Command  (NORAD)  surveillance  station.  In  1982,  installation  of  Joint 
Surveillance  System  (JSS)  equipment  enabled  radar  and  beacon  data  to  be  transmitted  by  satellite  to  the 
Elmendorf  Region  Operations  Control  Center  (ROCC),  thereby  decreasing  the  number  of  personnel 
employed  at  the  site.  A  Minimally  Attended  Radar  (MAR)  system,  installed  in  1985,  enabled  deacti- 
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arctic  OCEAN 


Figure  1  -1 .  Location  of  Kotzebue,  Alaska. 


Figure  1-2.  Location  of  the  Kotzebue  Long  Range  Radar  Station 
(LRRS),  Alaska. 


vation  of  the  site,  with  the  exception  of  the  radome.  One  radar  maintenance  technician  (housed  in  the 
nearby  City  of  Kotzebue)  currently  services  the  active  radar  dome.  Additional  personnel  provide  main¬ 
tenance  on  an  as-needed  basis.  Figure  1-3  provides  an  illustration  of  the  Kotzebue  LRRS  facility. 

Past  operations  at  Kotzebue  LRRS,  such  as  radar  and  vehicle  shop  maintenance,  generated  waste  oils, 
spent  solvents,  and  other  wastes  (USAF  1990a).  Some  waste  oils  were  used  for  ground  application  (dust 
control)  on  roads.  A  waste  accumulation  area  and  installation  landfill,  both  located  adjacent  to  Kotzebue 
Sound,  were  used  to  store  and  dispose  of  facility  wastes.  Potential  contaminants  associated  with  base 
operations  include  waste  oil,  fuels,  solvents,  polychlorinated  biphenyls  (PCBs),  herbicides,  and  pesticides. 
In  1972,  the  waste  accumulation  area  was  closed,  and  in  1974  the  landfill  was  closed.  The  waste 
accumulation  area  and  landfill  were  cleaned  and  regraded,  and  drummed  wastes  were  removed  from  the 
installation  in  1975.  Fuel  management  at  Kotzebue  LRRS  resulted  in  leaks  and  spills.  Diesel  fuel  was 
stored  in  large  above-ground  storage  tanks  located  adjacent  to  Kotzebue  Sound.  These  tanks  provided 
fuel  to  smaller  fuel  tanks  located  adjacent  to  the  Composite  Facility.  The  beach  fuel  storage  tanks  were 
removed  in  1992.  The  smaller  fuel  tanks  are  still  in  place,  but  were  inspected  and  emptied  of  any 
residual  product  in  1993. 


1.3  REPORT  ORGANIZATION 

Section  2.0  provides  an  overview  of  the  environmental  setting.  Section  3.0  describes  past  IRP  investi¬ 
gation  activities  conducted  at  Kotzebue  LRRS.  Section  4.0  provides  a  comprehensive  review  of  the  1994 
Remedial  Investigation.  This  section  describes  project  objectives,  ARARs,  remedial  investigation 
activities,  and  remedial  investigation  results.  Section  5.0  provides  a  site  conceptual  model  developed  by 
integrating  available  site  information.  Section  6.0  provides  a  feasibility  study  for  Kotzebue  LRRS  based 
on  information  collected  during  the  1994  RI.  This  section  identifies  recommended  cleanup  objectives, 
evaluates  various  remedial  action  alternatives,  and  recommends  appropriate  actions  to  meet  the  cleanup 
objectives.  Section  7.0  provides  individual  summaries  on  a  site-by-site  basis,  including  site  description, 
IRP  investigation  activities,  remaining  site  concerns,  and  site  recommendations  for  each  of  the  24  sites 
and  areas  of  concern  at  Kotzebue  LRRS.  Section  8.0  provides  a  status  of  community  involvement.  Sec¬ 
tion  9.0  includes  all  references  cited  in  the  document. 
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Facility  Locations  at  Kotzebue  LRRS,  Alaska. 


2.0  ENVIRONMENTAL  SETTING 


Two  distinct  environmental  settings  are  associated  with  the  Kotzebue  LRRS;  1)  the  beach  environment 
adjacent  to  Kotzebue  Sound,  and  2)  the  tundra  hill  and  surrounding  area.  Because  Kotzebue  lies  above 
the  Arctic  Circle,  the  environmental  setting  is  dominated  by  long  cold  winters  with  short  daylight  hours 
and  a  short  cool  summer  growing  season  with  extended  periods  of  daylight.  The  environmental  setting 
of  Kotzebue  Sound  and  the  Baldwin  Peninsula  is  discussed  in  regards  to  physiography,  climate,  geo- 
logic/hydrogeologic  characteristics,  surface  water,  oceanography,  biological  habitats,  demographics,  and 
land  use. 


2.1  PHYSIOGRAPHY 

Kotzebue  LRRS  is  located  on  the  Baldwin  Peninsula,  a  marine  spit  that  extends  into  Kotzebue  Sound. 
The  Baldwin  Peninsula  lies  within  the  Kobuk-Selawik  Lowland  section  of  Coastal  Western  Alaska  (see 
Figure  1-1).  This  region  is  characterized  by  broad  river  floodplains  and  lowlands,  forming  deltas  along 
their  seaward  margins.  The  ground  surface  is  composed  of  moist  tundra  vegetation,  with  wet  silts  and 
permafrost  underlying  most  of  the  area  (USAF  1990a).  Figure  2-1  is  a  reproduction  of  a  1986  aerial 
photograph  of  Kotzebue  LRRS  showing  general  site  features.  Figure  2-2  is  a  reproduction  of  a  1980 
aerial  photograph  of  the  Kotzebue  area,  showing  the  City  of  Kotzebue  in  relation  to  the  site. 

The  maximum  topographic  relief  at  Kotzebue  LRRS  is  the  crest  of  the  tundra  hill  (elevation  of  approx¬ 
imately  155  ft  above  mean  sea  level)  which  extends  from  the  Composite  Facility  toward  Kotzebue  Sound. 
Flooding  is  not  known  to  have  been  a  problem  in  the  area,  although  the  U.S.  Army  Corps  of  Engineers 
indicated  that  the  site  is  located  in  a  coastal  flood  hazard  zone  as  designated  by  the  Federal  Insurance 
Administration  (USAF  1990a).  Periodic  flooding  of  local  beaches  and  adjacent  low-lying  areas  occurs 
when  high  tides  and  high  shoreward  winds  coincide.  However,  with  the  exception  of  two  sites  located 
along  the  beach  area  adjacent  to  Kotzebue  Sound,  all  sites  at  Kotzebue  LRRS  are  located  topographically 
above  anticipated  flood  zones,  at  elevations  ranging  from  120  to  155  ft  above  mean  sea  level  (MSL). 
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Figure  2-1 .  1986  Aerial  Photograph  of  Kotzebue  LRRS  (reproduction). 


Figure  2-2.  1980  Aerial  Photograph  of  Kotzebue,  Alaska  (reproduction) 


2.2  CLIMATE 


The  climate  of  Kotzebue  is  strongly  influenced  by  the  seasonal  coverage  of  sea  ice  in  Kotzebue  Sound, 
which  in  turn  influences  water  movements  and  the  occurrence  and  feeding  patterns  of  the  migrant  and 
resident  organisms  that  inhabit  this  region.  A  maritime  climate  predominates  in  summer  when  the  sound 
is  ice-free;  a  continental  climate  predominates  in  winter  when  the  sound  is  covered  with  ice.  Kotzebue 
Sound  begins  to  freeze  in  mid-October  and  is  covered  with  ice  from  November  to  May.  Leads  begin  to 
develop  in  the  pack  ice  as  early  as  late  May,  and  typically  by  late  July  Kotzebue  Sound  is  free  of  pack 
ice.  Coastal  areas  may  be  covered  by  shorefast  ice  for  about  8  months  of  the  year.  Average  annual 
temperatures  range  from  maximum  of  27°  F  to  a  minimum  of  14°  F.  Table  2-1  summarizes  climato¬ 
logical  data  for  Kotzebue,  Alaska.  The  historical  record  of  precipitation  indicates  relatively  low  precipi¬ 
tation  (mean  annual  precipitation  of  8.5  inches),  with  over  half  of  the  precipitation  occurring  as  rainfall 
during  the  summer  months  of  July,  August,  and  September.  Mean  annual  snowfall  is  43  inches,  which 
occurs  primarily  during  the  months  of  October  through  April  (Selkregg  1975).  The  total  average  annual 
precipitation  is  approximately  12  inches  (USAF  1990a).  The  maximum  2-year,  24-hour  precipitation  is 
1.8  inches  (USAF  1985).  No  evapotranspiration  data  are  reported  for  the  area.  The  prevailing  wind 
direction  is  out  of  the  east-southeast,  at  an  average  speed  of  11  knots. 


2.3  GEOLOGY 

The  Baldwin  Peninsula  is  composed  of  Quaternary  glacial  deposits  with  thicknesses  exceeding  150  ft. 
Beaches  are  composed  of  sands  and  gravels,  and  the  relatively  straight  shorelines  are  backed  by  wavecut 
terraces  that  form  moderately  steep  sea  cliffs  in  the  unconsolidated  glacial  s^iments  (Hayes  and  Ruby 
1979).  The  area  around  the  Kotzebue  LRRS  is  dominated  by  glacial  moraine  and  drift  deposits,  which 
are  overlain  locally  by  a  thin  sandy  beach  deposit.  The  moraine  and  drift  deposits  are  comprised  of 
clays,  silts,  sands,  and  gravels;  their  total  thickness  is  not  known  (USAF  1990a).  A  test  well  installed 
by  the  U.S.  Geological  Survey  in  1950  indicated  a  silty  clay  (blue  clay)  marine  deposit  approximately 
60  feet  thick  underlying  approximately  19  feet  of  beach  gravels  at  Kotzebue,  Alaska  (Cederstrom  1961). 
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TABLE  2-1.  CLIMATOLOGICAL  DATA  FOR  KOTZEBUE,  ALASKA 


Month 


January 


February 


March 


April 


May 


June 


July 


August 


September 


October 


November 


December 


Temperature 


Mean  Max  Mean  Min 
(Op)  (Op) 


Rainfall  Precipitation 


Snowfall  Precipitation 


Mean 
Speed  (kts) 

Prevailing 

Direction 

13 

East-Southeast 

12 

East 

11 

East 

11 

East 

9 

West 

10 

West 

11 

West-Northwest 

12 

West-Northwest 

11 

East-Southeast 

11 

East-Southeast 

12 

East 

11 

East  1 

Annual  27  (Avg) 


Source:  Selkregg  1975. 


14  (Avg)  7.1  (Total)  10.3  (Total)  43  (Total)  59  (Total)  11  (Avg)  East-Southeast 
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Permafrost  has  been  identified  at  relatively  shallow  depths,  ranging  from  less  than  1  ft  in  native  tundra, 
to  a  maximum  of  7  ft  below  ground  surface  (BGS)  at  gravel  pad  sites,  located  on  the  tundra  hill  above 
the  Kotzebue  Sound  beach  area.  Frozen  ground  was  encountered  at  varying  depths  (i.e.,  minimum  depth 
encountered  was  approximately  6  ft  below  ground  surface)  during  the  installation  of  monitoring  wells  at 
the  Kotzebue  LRRS  beach  area.  Permafrost  is  moderately  thick  in  the  Kotzebue  area  and  has  been 
reported  to  a  depth  of  238  ft  below  grade.  The  permafrost  is  underlain  by  fine-grained  sediments 
containing  brackish  subpermafrost  water  (Williams  1970). 


2.4  GROUNDWATER 

Groundwater  occurs  regionally  beneath  the  moderately  thick  permafrost  layer,  termed  subpermafrost 
water.  Recharge  and  discharge  of  subpermafrost  groundwater  is  limited  to  unfrozen  zones  that  breach 
the  overlying  permafrost.  Additionally,  a  very  shallow  system  exists  locally  above  permafrost,  termed 
suprapermafrost  water.  The  region  where  seasonal  temperatures  are  sufficient  to  support  melting  of  the 
near-surface  and  surface  water  system,  is  termed  the  active  zone.  Active  zone  water  associated  with  the 
tundra  hill  sites  at  Kotzebue  LRRS  occurs  intermittently  (seasonally)  and  is  seasonally  present  as  thin, 
discontinuous,  and  isolated  zones  of  suprapermafrost  water.  In  this  environment,  active  zone  water  is 
considered  surface  water  by  the  Alaska  Department  of  Environmental  Conservation  (ADEC). 

Groundwater  associated  with  the  beach  area  at  Kotzebue  LRRS  is  restricted  to  a  narrow  zone  adjacent 
to  Kotzebue  Sound,  where  the  depth  to  permafrost  is  sufficiently  depressed  by  marine  influence  to  support 
a  continuously  saturated  subsurface  zone.  The  thickness  of  the  near-beach  aquifer  system  is  estimated 
at  approximately  7  to  9  ft,  based  on  a  competent  silty  clay  confining  layer  identified  at  the  ST05-Beach 
Tanks  site. 

Permafrost  is  inq)ermeable  to  groundwater  flow  because  pore  spaces  that  would  normally  be  available 
for  the  transport  of  groundwater  are  ice  filled.  Surface  water  bodies  such  as  lakes,  ponds,  streams,  and 
rivers,  typically  depress  the  upper  surface  of  permafrost,  changing  the  thickness  and  configuration  of 
permafrost  beneath  the  water  body.  Permafrost  may  be  entirely  absent  beneath  large  water  bodies. 
Because  permafrost  acts  as  an  impermeable  barrier  to  infiltration  and  aquifer  recharge,  surface  water 
runoff  is  greatly  increased  in  permafrost  environments,  enhancing  the  formation  of  lakes  and  wetlands. 
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2.4.1  Subpennafrost  Water 

The  permafrost  is  underlain  by  fine-grained  sediments  containing  brackish  subpennafrost  groundwater; 
increasing  salinity  with  depth  has  been  reported  (Williams  1970).  The  salinity  of  subpermafrost  ground- 
water  in  the  Kotzebue  area  has  prompted  the  development  of  surface  water  sources  to  satisfy  local  water 
supply  requirements  (USAF  1990a).  The  relatively  thick  permafrost  layer  beneath  the  Kotzebue  LRRS 
acts  as  a  confining  layer  between  suprapermafrost  surface  water  and  subpermafrost  groundwater  regimes, 
inhibiting  potential  percolation  and  recharge  of  the  subpermafrost  groundwater  system. 

2.4.2  Suprapermafrost  Water  (Active  Zone) 

Active  zone  water  occurs  at  Kotzebue  LRRS  in  two  distinct  environments:  the  tundra  hill  and  surround¬ 
ing  area  and  the  Kotzebue  Sound  beach  area.  The  tundra  hill  and  surrounding  area  generally  has  near¬ 
surface  silts  that  extend  down  to  the  shallow  permafrost.  Recharge  of  the  active  zone  is  limited  by  the 
low  average  annual  precipitation  and  fine-grained  nature  of  shallow  soils.  Flow  is  assumed  to  be 
relatively  slow  because  of  the  low  intrinsic  permeability  of  the  silty  soils,  and  transport  is  likely  limited 
by  seasonal  soil  freezing  in  most  areas.  The  occurrence  of  active  zone  water  at  sites  associated  with  the 
tundra  hill  is  highly  variable  and  locally  discontinuous. 

The  Kotzebue  Sound  beach  area  is  comprised  of  coarse  sands  and  gravels.  Near-beach  groundwater 
typically  occurs  between  3  and  4  ft  BGS  along  the  steepened  beach  face  immediately  adjacent  to  Kotzebue 
Sound,  and  from  6  to  7  ft  BGS  within  the  beach  tank  pads,  based  on  data  obtained  from  monitoring  wells 
installed  during  the  1994  remedial  investigation.  The  local  groundwater  flow  direction  is  estimated  to 
be  to  the  southwest,  toward  Kotzebue  Sound.  Hydraulic  gradients  calculated  at  high  tide  on  24  July  1994 
and  low  tide  on  25  July  1994  flucmated  from  0.0032  ft  per  ft  to  0.0049  ft  per  ft,  respectively  along  the 
sample  flowpath. 

Characterization  of  the  near-beach  groundwater  system  at  Kotzebue  LRRS  indicates  that  the  ground- 
water  is  saline  (brackish)  in  nature,  is  tidally  influenced,  and  represents  a  non-potable  resource.  Tidal 
influences  on  the  near-beach  aquifer  system  can  directly  affect  aquifer  gradients  and  geochemistry, 
influencing  contaminant  migration  and  impacting  an  evaluation  of  remedial  alternatives.  Tidal  monitoring 
and  static  water  level  measurements  collected  during  the  1994  remedial  investigation  indicated  that  tidal 
fluctuation  in  Kotzebue  Sound  clearly  impacts  the  near-beach  aquifer  in  the  vicinity  of  Kotzebue  LRRS. 
However,  based  on  the  limited  vertical  extent  of  the  water  table  aquifer  and  the  observed  tidal  fluctuation. 
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it  is  unlikely  that  the  tidal  cycles  have  a  significant  effect  on  groundwater  migration  to  the  sound. 
Recharge  of  the  near-beach  aquifer  system  has  not  been  addressed  by  previous  studies.  Recharge  of  the 
beach  aquifer  is  likely  controlled  by  the  highly  seasonal  nature  of  active  zone  (suprapermafrost  water) 
inputs  that  recharge  the  beach  area  from  the  tundra  uplands.  Kotzebue  Sound  tidal  influence  on  the 
system,  together  with  the  seasonal  nature  of  freshwater  recharge,  may  result  in  some  seasonal  changes 
with  respect  to  salinity  and  geochemistry;  hydraulic  gradients  may  also  be  slightly  affected.  Geochemical 
results  indicated  that  mixing  of  seawater  occurs  in  the  fore-beach  area  at  Kotzebue  LRRS. 

Natural  attenuation  processes  (including  biodegradation)  are  suggested  to  be  active  in  the  near-beach 
aquifer  system  at  Kotzebue  LRRS.  However,  the  rate  of  contaminant  degradation  in  groundwater  is 
affected  by  low  groundwater  temperatures  and  lack  of  basic  nutrients  which  limit  the  potential  growth  of 
indigenous  microorganisms  identified  as  capable  of  metabolizing  petroleum  hydrocarbons. 

The  seasonally  intermittent  nature  of  suprapermafrost  water  occurrence,  and  the  salinity  of  subpermafrost 
groundwater  in  the  Kotzebue  area,  has  prompted  the  development  of  surface  water  sources  to  satisfy  local 
water  supply  requirements.  However,  some  domestic  consumers  in  Kotzebue  may  employ  shallow  wells 
screened  in  spit  gravels  to  obtain  suprapermafrost  water  from  a  zone  ranging  between  4  and  20  ft  in 
thickness,  although  it  is  very  unlikely  that  this  would  provide  a  dependable  supply  of  water  because  the 
active  zone  is  frozen  for  approximately  8  months  of  each  year  (USAF  1990a).  The  domestic  wells  closest 
to  the  installation  are  all  located  in  the  City  of  Kotzebue,  4  miles  away.  There  are  no  known  uses  of 
surface  water  or  groundwater  located  within  a  3-mile  radius  of  Kotzebue  LRRS. 


2.5  SURFACE  WATER 

The  surface  waters  of  Alaska  are  classified  in  accordance  with  both  their  present  and  their  potential 
utilization  and  are  distinguished  between  fresh  and  marine  waters  (ADEC  1995).  All  of  the  freshwater 
streams  in  the  Kotzebue  LRRS  area  are  classified  Freshwater  lA  Water  Supply  (drinking,  culinary,  and 
food  processing).  Kotzebue  Sound  is  classified  as  a  Marine  IIA  Water  Supply  (aquaculture,  seafood 
processing,  and  industrial)  (ADEC  1995). 
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2.5.1  Surface  Water  Occurrence 

Surface  waters  associated  with  Kotzebue  LRRS  and  the  surrounding  area  include  Kotzebue  Sound,  small 
lakes  and  ponds,  wetlands,  bogs,  and  small  streams.  Lake  and  pond  waters  are  characteristically  a  brown 
color  due  to  naturally  occurring  tannins  in  the  water  draining  the  adjacent  tundra  (USAF  1990a).  Surface 
water  bodies  within  a  one-mile  radius  of  the  installation  include  the  following: 

■  June  Creek-June  Creek  is  located  approximately  one  mile  north  of  the  Composite 
Facility  and  flows  to  the  northwest  into  the  large  lagoon  (brackish)  adjacent  to  Kotzebue 
Sound.  Two  small  unnamed  tributaries  of  June  Creek  have  been  mapped  approximately 
0.25  miles  north  and  0.25  miles  east-northeast  (former  LRRS  water  supply  lake  outlet) 
of  the  Composite  Facility  (USGS  Topographic  Map,  Kotzebue  D2  Quadrangle  1951, 
Revised  1988).  It  is  suspected  that  these  small  tributaries  are  only  active  during  a 
relative  short  period  of  time  in  the  spring  during  snow  melt  (break-up).  Aerial  photo¬ 
graphs  taken  over  several  years  indicate  that  these  small  tributaries  do  not  provide  active 
flow  during  the  late  spring  and  summer  months. 

■  LRRS  Former  Water  Supply  Lake-The  former  Kotzebue  LRRS  water  supply  lake  is 
located  approximately  0.25  miles  east-northeast  of  the  Composite  Facility,  at  an  approx¬ 
imate  elevation  of  37  ft  above  MSL.  The  lake  is  approximately  1,000  ft  in  length  and 
600  ft  wide.  However,  during  the  mid  and  late  summer  months,  the  lake’s  volume  is 
significantly  reduced.  The  total  depth  of  the  lake  has  not  been  determined,  but  aerial 
photographs  indicate  that  the  lake  is  relatively  shallow. 

■  Wetlands— Wetlands  are  located  approximately  0.25  miles  east  of  the  Composite  Facility 
adjacent  to  and  surrounding  the  former  water  supply  lake. 

■  Kotzebue  Sound— Kotzebue  Sound  is  located  approximately  0.25  miles  west  of  the 
Composite  Facility. 

■  MisceUaneous  Ponds— Intermittent  ponding  has  been  reported  southwest  of  the  Composite 
Facility  along  the  moderately  sloping  hillside  above  Kotzebue  Sound.  The  ponded  water 
observed  at  the  installation  is  a  result  of  rainfall  and  snow  melt,  and  is  most  pronounced 
in  late  spring/early  summer. 
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2.5.2  Surface  Water  Drainage 

Kotzebue  LRRS  is  situated  on  top  of  a  tundra  hill  located  approximately  0.25  miles  east  of  Kotzebue 
Sound.  Most  of  the  sites  at  Kotzebue  LRRS  range  in  elevation  from  120  ft  to  155  ft  above  MSL. 
Surface  water  runoff  originating  from  Kotzebue  LRRS  is  topographically  directed  either  west  toward 
Kotzebue  Sound,  or  east  toward  the  adjacent  wetlands.  Runoff  draining  east  could  potentially  reach  the 
former  water  supply  lake. 

Melting  of  the  annual  snowpack  usually  occurs  over  a  relatively  short  time  period  each  year,  referred  to 
as  break-up,  and  coincides  with  the  greatest  annual  surface  flow  at  Kotzebue  LRRS.  The  average  break¬ 
up  and  freeze-up  dates  for  the  Kotzebue  area  are  17  May  to  8  June  and  2  October  to  5  November,  respec¬ 
tively  (Schroeder  et  al.  1987).  Soils  remain  frozen  during  much  of  break-up,  and  the  potential  for 
contaminant  migration  via  the  surface  water  pathway  is  suspected  to  be  low  (USAF  1990a).  Surface 
water  infiltration  rates  have  not  been  published  for  Kotzebue,  but  recharge  to  the  tundra  hill  active  zone 
is  limited  by  the  low  average  annual  precipitation,  extended  periods  of  sub-freezing  conditions,  and  low 
permeability  of  native  soils. 

2.5.3  Surface  Water  Drinkii^  Supply 

Historically,  the  installation  used  a  small  lake  as  a  water  supply  (see  Figure  1-2).  However,  use  of  the 
water  supply  lake  was  discontinued  in  1985  when  the  installation  became  a  minimally  attended  radar 
system.  Drinking  water  at  Kotzebue  LRRS  is  currently  obtained  from  the  City  of  Kotzebue.  The  City 
of  Kotzebue  uses  Devil’s  and  Vortac  Lakes,  located  near  the  town,  as  municipal  water  supply  sources 
(USAF  1990a). 

2.6  OCEANOGRAPHY  OF  KOTZEBUE  SOUND 

Kotzebue  Sound  is  a  shallow,  relatively  flat  embayment  of  the  southeastern  Chukchi  Sea,  with  water 
depths  averaging  46-52  ft  and  reaching  depths  of  82  ft  (Naidu  and  Gardner  1988).  The  tides  of  Kotzebue 
Sound  are  relatively  small  and  are  of  the  mixed,  semi-diurnal  type.  The  mean  tide  range  is  2.1  ft  and 
the  diurnal  tide  range  is  2.7  ft  (U.S.  Department  of  Commerce  1992).  Wind-driven  currents  exert  a 
greater  influence  on  sea  level  variation  than  those  caused  by  tides.  Strong  and  persistent  westerly  winds 
can  cause  storm  surges  and  coastal  flooding,  although  the  frequency  of  these  events  are  tempered  by  the 
presence  of  sea  ice  which  reduces  the  fetch  of  open  water  exposed  to  wind. 
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The  bottom  sediments  of  the  sound  consist  of  poorly  to  very  poorly  sorted  silts  with  some  clay  and  sand, 
which  indicates  a  low-energy  depositional  environment  (Naidu  and  Gardner  1988).  The  relatively  high 
organic  carbon  content  (as  high  as  1.9  mg/kg  dry  weight)  of  the  bottom  sediments  of  Kotzebue  Sound 
are  associated  with  fine,  poorly  sorted  sediments.  The  sediment  organic  matter  may  be  terrestrial, 
originating  from  the  discharge  of  rivers  and  smaller  coastal  streams  (Naidu  and  Gardner  1988).  The 
Noatak  River,  which  enters  Kotzebue  Sound  at  the  outlet  of  Hotham  Inlet  (Kobuk  Lake)  approximately 
10  miles  north  of  Kotzebue,  contributes  significant  quantities  of  suspended  sediment  to  Kotzebue  Sound. 
The  sediment  plume  from  the  Noatak  may  flow  in  either  of  three  general  directions:  1)  east  into  Hotham 
Inlet  (Kobuk  Lake),  2)  westward  along  the  northern  shoreline  of  the  sound  and  then  northwest  to  Point 
Thompson,  and  3)  southward  along  the  shoreline  in  front  of  the  City  of  Kotzebue  and  into  the  central 
basin  of  Kotzebue  Sound.  A  portion  of  the  Noatak  sediment  plume  has  been  observed  along  the  west 
shore  of  the  Baldwin  Peninsula  as  far  south  as  Cape  Blossom  (Scott  1977). 

The  predominant  water  flow  in  Kotzebue  Sound  is  directed  into  the  southeastern  Chukchi  Sea  (Johnson 
1988).  The  circulation  and  physical  properties  within  Kotzebue  Sound  are  influenced  by  ice  formation 
and  melting  during  fall  and  spring,  and  freshwater  river  inputs  from  rivers  and  streams  during  summer. 
Melting  sea  ice  and  the  input  of  freshwater  reduce  surface  water  salinity  and  lead  to  stratification  of  the 
water  colunrn  in  spring  and  summer.  Depending  on  river  flow,  wind,  and  tides,  freshwater  input  from 
the  Noatak  River,  and  from  the  Kobuk  and  Selawik  rivers  via  Hotham  Inlet  (Kobuk  Lake),  can  lead  to 
the  occurrence  of  low  salinity  water  along  the  shore  of  the  City  of  Kotzebue  (Georgette  and  Loon  1993). 
Ice  formation  during  fall  and  winter  leads  to  increasing  bottom  salinity  and  cooler  bottom  water 
temperatures,  which  results  in  outflow  of  bottom  waters  from  Kotzebue  Sound  (Kinder  et  al.  1977). 
During  summer  the  sound  becomes  stratified.  In  the  outer  portion  of  the  sound  there  appears  to  be  a 
three-layered  system,  where  near-surface  and  near-bottom  waters  flow  out  of  the  sound;  water  at 
intermediate  depths  enters  the  sound.  The  occurrence  during  summer  of  a  weak  inflowing  current  around 
Cape  Espenberg  and  a  weak  outflowing  current  around  Cape  Krusenstem  has  also  been  reported  (Scott 
1977).  The  inner  portion  of  Kotzebue  Sound  is  stratified  into  two  layers  during  summer,  with  a  sharp 
pycnocline  due  to  changes  in  both  temperature  and  salinity  with  depth  (Kinder  et  al.  1977).  Currents 
within  the  sound  have  been  described  as  weak  and  variable,  and  predominantly  tidal  (Flenuning  and 
Heggarty  1966). 
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2.7  BIOLOGICAL  HABITATS 


The  Baldwin  Peninsula  is  a  long  narrow  rolling  upland  composed  of  Quaternary  gravel  till  and  loess 
deposits,  covered  with  a  thin  layer  of  water-laid  silt  and  peat  lenses  (McCulloch  et  al.  1965;  McCulloch 
et  al.  1966).  The  entire  peninsula  is  covered  with  tundra  vegetation.  Because  of  the  location  and 
morphology  of  the  Baldwin  Peninsula,  there  are  a  number  of  characteristics  of  the  peninsula  that 
distinguish  it  from  the  nearby  areas  of  the  mainland.  These  characteristics  include  the  following: 

■  Although  the  northern  limit  of  tree  growth  is  approximately  75  miles  north  of  Kotzebue, 
the  environment  of  the  Baldwin  Peninsula  is  treeless  (Georgette  and  Loon  1993). 
However,  small  dwarf  shrubs,  primarily  willows  and  alder,  can  be  found. 

■  Because  of  the  limited  land  access  via  the  narrow  peninsula,  few  caribou  or  moose  occur 
on  the  peninsula.  The  predators  of  these  large  land  animals  (e.g.,  wolves,  brown  bear, 
and  grizzly  bear)  are  also  infrequent  visitors  to  the  peninsula. 

■  Because  the  peninsula  lies  within  the  relatively  protected  waters  of  Kotzebue  Sound, 
marine  mammals  that  follow  the  pack  ice  (e.g.,  walrus,  bearded  seal,  polar  bear) 
typically  occur  within  the  sound  only  for  a  short  period  in  spring  when  leads  open  in  the 
sea  ice. 

■  No  large  rivers  are  found  on  the  peninsula.  The  Noatak  River,  located  approximately 
10  miles  north  of  Kotzebue,  is  the  nearest  river  where  anadromous  fish  spawn. 

■  Large  nesting  colonies  of  seabirds  are  absent,  except  at  the  southern  end  of  the  peninsula 
near  the  mouth  of  Eschscholtz  Bay,  approximately  45  miles  to  the  south  of  Kotzebue 
(Divoky  and  Springer  1988). 

Important  features  of  the  region  north  of  the  Arctic  Circle  are  the  seasonal  activity  of  resident  and 
migrant  species  and  the  occurrence  of  permafrost.  In  general,  the  long  cold  winters  preclude  activity  by 
all  but  the  hardiest  of  resident  species.  Notable  among  these  are  the  Arctic  hare  and  the  snowy  owl. 
However,  beginning  in  May  or  early  June  there  is  a  burst  of  activity,  particularly  due  to  the  influx  of 
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migratory  birds  and  marine  mammals,  spawning  of  fish  (particularly  herring  and  salmon),  and  the  growth 
of  tundra  vegetation  that  attracts  humans  as  well  as  wildlife. 

Tundra  vegetation  and  shallow  ponds  and  wetlands  form  the  basis  of  the  terrestrial  ecosystem  in  the 
vicinity  of  the  radar  station.  Because  of  the  limited  drainage  due  to  shallow  permafrost,  much  of  the 
terrestrial  environment  may  be  considered  wetland.  A  number  of  small  ponds  and  lakes  occur  within  the 
boundaries  of  the  Kotzebue  LRRS.  These  habitats  support  a  variety  of  plant  species,  which  in  turn 
support  small  mammals  and  their  predators.  The  detritus  produced  by  aquatic  plants  also  supports  benthic 
insect  larvae  and  plankton,  which  in  turn  supports  migrant  species  of  water  birds,  including  phalaropes 
and  loons. 


2.8  DEMOGRAPHICS 

Kotzebue  LRRS  is  operated  as  a  minimally  attended  radar  installation.  A  single  radar  technician  is 
housed  in  the  City  of  Kotzebue.  Additional  personnel  provide  maintenance  on  an  as-needed  basis. 

Kotzebue  has  an  estimated  population  of  3,649  people  based  on  the  1991  federal  census  results.  The 
community  of  Kotzebue  serves  as  a  regional  service  and  distribution  center  for  the  Northwest  Arctic 
Borough,  an  area  of  37,300  square  miles  incorporating  11  villages:  Kotzebue,  Ambler,  Buckland, 
Deering,  Kiana,  Kivalina,  Kobuk,  Noatak,  Noorvik,  Selawik,  and  Shungnak.  Fifty  five  percent  of  the 
population  distribution  within  the  Northwest  Arctic  Borough  resides  in  the  10  smaller  villages,  with  the 
remaining  45  percent  residing  in  Kotzebue.  Kotzebue  is  a  predominantly  Inupiat  community,  with  Alaska 
Natives  comprising  75  percent  of  its  population  (Fall  and  Utermohle  1993).  Historically,  Kotzebue  has 
grown  as  a  transportation  hub  for  river  travel  along  the  Noatak,  Kobuk,  and  Selawik  Rivers,  as  well  as 
for  air  travel  to  northern  Alaska.  Kotzebue’s  position  as  a  modem  regional  center  emerged  after  World 
War  II,  largely  owing  to  the  establishment  of  government  facilities  and  services  there.  Much  of  Kotze¬ 
bue’s  population  growth  has  resulted  from  influx  fi-om  surrounding  villages  (Fall  and  Utermohle  1993). 

The  Kotzebue  economy  is  sustained  by  the  regional  offices  and  facilities  of  the  many  state  and  federal 
agencies  that  serve  northwest  Alaska  and  are  located  in  Kotzebue  (USAF  1990a).  The  top  source  of 
income  is  from  jobs  relating  to  federal,  state  and  local  governments,  including  jobs  associated  with 
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schools.  Employment  by  industry  indicates  that  most  jobs  were  in  services  (25  percent),  commercial 
fishing  (14  percent),  education  (13  percent),  and  retail  trade  (11  percent)  (Fall  and  Utermohle  1993). 

It  is  estimated  that  greater  than  70  percent  of  Kotzebue’s  population  engages  in  subsistence  activities, 
including  an  estimated  69  percent  processing  wild  resources  (e.g.,  cleaning  and  preparation  of  wild  game, 
drying  fish,  canning),  36  percent  hunting,  53  percent  fishing,  3  percent  trapping,  and  61  percent 
gathering  wild  plants  (Fall  and  Utermohle  1993).  The  total  subsistence  harvest  by  resource  is  comprised 
of  land  mammals  (especially  caribou  and  moose)  at  31  percent,  fish  other  than  salmon  (e.g.,  sheefish) 
at  27  percent,  marine  mammals  (e.g.,  bearded  seals)  at  26.8  percent,  and  salmon  (primarily  chum 
salmon)  at  13  percent  (Fall  and  Utermohle  1993). 


2.9  LAND  USE 

Currently,  Kotzebue  LRRS  is  used  solely  as  a  minimally  attended  radar  facility,  with  no  active  housing 
facilities  or  military  presence.  PMC-Frontec  is  responsible  for  maintenance  of  real  property  facilities, 
which  includes  the  radar  facility,  abandoned  buildings,  roads,  grounds,  and  antenna  structures.  The 
active  portion  of  the  installation,  including  the  radar  facility  and  nearby  structures,  is  completely  fenced 
and  secure.  Abandoned  housing  facilities  and  other  structures  surrounding  the  radar  facility  are  closed 
to  the  public,  but  are  located  outside  the  fenced  area  (USAF  1993). 

The  property  occupied  by  Kotzebue  LRRS  is  not  used  by  other  private  or  governmental  agencies,  with 
the  exception  of  the  Navigational  Aid  Building  101  currently  used  to  house  experimental  equipment 
belonging  to  the  Geophysical  Institute  at  the  University  of  Alaska.  The  area  provides  suitable  habitat  for 
a  wide  variety  of  wildlife,  and  subsistence  and  recreational  use  may  occur  within  or  near  installation 
boundaries.  Subsistence  use  may  include  berry  picking  in  adjacent  tundra  wetlands,  terrestrial  hunting 
along  the  tundra  hill  and  surrounding  area,  and  marine  hunting  and  fishing  along  the  Kotzebue  Sound 
beach  area.  Recreational  uses  may  include  all  terrain  vehicle  (ATV)  use  along  roads  and  beach  areas, 
summer  picnicking  and  wading  along  beach  areas,  beach  combing,  and  recreational  hunting  and  fishing. 
Additionally,  the  beach  area  near  Kotzebue  LRRS  has  been  reportedly  used  as  a  staging  area  for 
commercial  fishing  of  chum  salmon  and  as  a  rifle  range  by  local  residents  (USAF  1993). 
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Kotzebue  LRRS  is  anticipated  to  maintain  radar  facility  operations  at  current  (or  possibly  reduced)  levels 
over  the  next  few  years.  Remedial  actions  at  IRP  sites  and  demolition  of  abandoned  structures  are  future 
activities  anticipated  at  the  installation.  Future  demands  on  fisheries  and  wildlife  are  primarily  linked  to 
native  subsistence  use,  with  resource  management  in  the  area  under  the  jurisdiction  of  the  Alaska 
Department  of  Fish  and  Game.  Future  outdoor  recreation  activities  at  Kotzebue  LRRS  and  surrounding 
area  are  anticipated  to  be  consistent  with  current  recreational  uses  associated  with  the  area  (USAF  1993). 
Future  land  use  issues  and  strategies  associated  with  Kotzebue,  Alaska  and  surrounding  areas  have  been 
considered  by  the  Northwest  Arctic  Borough  (NAB)  and  are  presented  in  the  NAB  Comprehensive  Plan 
(NAB  1992). 
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3.0  PREVIOUS  IRP  INVESTIGATION  ACTIVITIES 


Several  previous  investigations  have  been  conducted  at  Kotzebue  LRRS,  including  a  Phase  I  records 
search,  Stage  1  and  Stage  2  RI/FS  programs,  beach  tank  removals,  an  environmental  baseline  survey  of 
Navigational  Aid  Building  101,  and  site  surveys  in  1993  and  1994. 


3.1  PHASE  I  RECORDS  SEARCH 

In  1985,  a  Phase  I  Records  Search  was  conducted  for  the  AAC  Northern  Region,  which  includes 
Kotzebue  LRRS.  The  purpose  of  the  Phase  I  records  search  was  to  identify  and  prioritize  past  disposal 
sites  that  may  pose  a  hazard  to  public  health  or  the  environment  as  a  result  of  contaminant  migration  to 
surface  water  or  groundwater,  and  to  identify  contaminants  that  could  have  an  adverse  effect  due  to  their 
persistence  in  the  environment.  Twelve  sites  were  identified  from  a  review  of  base  records,  interviews 
with  current  and  former  employees,  information  gathered  during  field  surveys,  and  from  interviews  with 
local,  state,  and  federal  agency  representatives.  Based  on  an  additional  assessment  of  factors  such  as  site 
characteristics,  waste  characteristics,  and  the  potential  for  contaminant  migration,  eight  sites  were 
identified  for  further  IRP  evaluation  (USAF  1985). 


3.2  STAGE  1  RI/FS 

In  1988,  a  Stage  1  RI/FS  was  conducted  at  Kotzebue  LRRS  to  assess  past  disposal  and  spills  of  hazardous 
materials,  and  to  develop  remedial  actions  for  sites  thought  to  pose  a  threat  to  human  health  or  the 
environment.  Twelve  sites  were  identified  for  investigation  (Table  3-1).  These  sites  included  the  eight 
sites  identified  for  further  IRP  evaluation  during  the  Phase  I  Records  Search.  Based  on  a  1987  field 
reconnaissance  effort,  two  of  the  twelve  sites  proposed  for  investigation  were  dropped  because  the 
reconnaissance  did  not  provide  evidence  of  contamination  or  environmental  stress  (USAF  1990a).  A 
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SS12  Spill  No.  3  The  site  consists  of  an  approximate  1.5  acre  area  adjacent  to,  and  west-southwest  of,  the  Composite  Facility.  A  large  diesel  fuel  leak 

reportedly  occurred  via  a  hole  in  a  distribution  line  identified  in  1984.  The  fuel  line  was  repaired,  and  approximately  4,000  gal  of  diesel  fuel 
was  reportedly  collected  in  recovery  trenches  subsequently  installed  by  the  Air  Force. 

USAF  Stage  1  RI/FS  (USAF  1990a)  ^ 


Stage  1  RI  was  conducted  at  the  remaining  10  sites.  This  investigation  included  soil/sediment  sampling 
at  all  sites,  surface  water  sampling  at  Site  SS07-Lake,  a  soil  gas  survey  at  the  SS12-Spills  No.  2  and  3 
sites,  water-flooding  pilot  testing  at  the  SS  12-Spill  No.  3  site,  and  aeration  of  soils  at  the  SSI  1-Fuel  Spill 
site  (USAF  1990a).  Identified  contaminants  included  petroleum  hydrocarbons,  polychlorinated  biphenyls 
(PCBs),  delta-BHC,  4,4’-DDT,  4,4’-DDE,  and  4,4’-DDD.  Analyses  conducted  on  soil  and  surface  water 
samples  collected  during  the  Stage  1  RI  are  summarized  in  Table  3-2.  Maximum  concentrations  of 
organic  compounds  and  metals  identified  in  soil  and  surface  water  are  provided  in  Table  3-3.  A 
qualitative  ecological  and  human  health  risk  screening  approach  was  developed  to  identify  sites  warranting 
further  consideration  for  possible  remedial  actions.  This  screening  approach  did  not  identify  any  sites 
that  posed  substantial  ecological  or  human  health  risks  (USAF  1990a).  Despite  these  findings,  several 
sites  were  recommended  for  further  remedial  action  based  on  soil  analyses  indicating  contamination  above 
recommended  cleanup  levels.  The  sites  recommended  for  further  activity  were  SS12-Spill  No.  2,  SS12- 
SpillNo.  3,  SSOl-Waste  Accumulation  Area  No.  1,  SS09-PCB  Spill,  SS  10-Solvent  Spill,  SSI  1-Fuel  Spill, 
and  ST05-Beach  Tanks  sites. 


3.3  STAGE2RI/FS 

In  1989-1990,  a  Stage  2  RI/FS  was  conducted  at  Kotzebue  LRRS  to  evaluate  the  sites  recommended  for 
further  remedial  action.  Field  activities  included  an  investigation  of  soil  and  groundwater  at  the 
ST05-Beach  Tanks  site;  pilot-scale  remediation  tests  involving  excavation  and  landfarming;  in  situ 
enhanced  bioremediation;  excavation  and  off-site  disposal  of  PCB  contaminated  soils;  and  removal  of  four 
transformers  (USAF  1990b).  Soil  and  groundwater  at  the  ST05-Beach  Tanks  site  were  characterized  to 
quantify  the  nature  and  magnitude  of  contamination  at  this  site,  delineate  the  horizontal  and  vertical  extent 
of  contamination,  determine  the  hydrogeologic  setting,  and  complete  a  feasibility  study  of  remedial 
alternatives.  Analyses  conducted  on  soil  and  groundwater  samples  collected  during  the  Stage  2  RI/FS 
are  presented  in  Table  3-4.  Table  3-5  presents  petroleum  hydrocarbon  concentrations  measured  in 
samples  obtained  during  the  landfarm  and  in  situ  enhanced  bioremediation  programs. 

Chemical  substances  identified  in  soil  and  groundwater  samples  from  the  ST05-Beach  Tanks  site  included 
2-methylnaphthalene,  toluene,  total  xylenes,  ethylbenzene,  and  petroleum  hydrocarbons.  Table  3-6 
presents  maximum  detected  concentrations  of  petroleum  hydrocarbons  in  soil  and  groundwater  at 
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TABLE  3-5.  TOTAL  PETROLEUM  HYDROCARBON  CONCENTRATIONS  IN  SOIL  SAMPLES  COLLECTED 
FROM  THE  LANDFARM,  NATIVE  TUNDRA,  AND  DISTURBED  TUNDRA, 

DURING  STAGE  2  RI/FS  AT  KOTZEBUE  LRRS. 


Sampling  Date 


LANDFARM  SITE 


August  8,  1989 


September  12,  1989 


September  26,  1989 


July  25,  1990 


September  24,  1990 


Mean  Concentration 

Number  of  Samples 

(mg/kg) 

Standard  Deviation 

Standard  Error 


NATIVE  TUNDRA  (SS12-Spill  No.  3  Site) 


August  8,  1989 


September  12,  1989 


September  26,  1989 


July  24,  1990 


September  24,  1990 


DISTURBED  TUNDRA  (SSll-Fuel  Spill  Site) 


August  8,  1989 


September  12,  1989 


September  26,  1989 


July  25,  1990 


September  24,  1990 


^  If  one  analysis  of  90  mg/kg  is  removed  as  an  apparent  outlier. 

^  If  one  analysis  of  8,680  mg/kg  is  removed  as  an  apparent  outlier. 


USAF  1989-1990  Stage  2  RI/FS  (USAF  1990b). 


TABLE  3-6.  MAXIMUM  DETECTED  CONCENTRATIONS 

IN  ST05-BEACH  TANKS  SOIL  AND  GROUNDWATER  SAMPLES 

DURING  1989-1990  STAGE  2  RI/FS  AT  KOTZEBUE  LRRS 

Analytes 

Soils  (mg/kg) 

Groundwater  (mg/L) 

Petroleum  hydrocarbons 

21,000 

8,700 

Ethylbenzene 

NA^ 

0.0063 

Toluene 

NA 

0.034 

Xylenes 

NA 

0.140 

2-Methylnaphthalene 

26 

NA 

Dissolved  oxygen 

NA 

16 

Chemical  oxygen  demand 

NA 

526 

Biological  oxygen  demand 

NA 

81 

Total  dissolved  solids 

NA 

1,250 

1  Microbial  Enumeration^  j| 

Total  bacteria 

NA 

5.73 

Colony  forming 

NA 

1.30 

Fluorescent  pseudomonad 

NA 

8.0 

Phenaphthrene  degraders 

NA 

1.03 

^  NA  =  Not  analyzed. 


Total  bacteria  (x  10^  per  mL) 

Colony  forming  units  (x  10^  per  mL) 
Fluoresent  pseudomonads  (x  10^  per  mL) 
Phenaphthrene  degraders  (x  10^  per  mL). 


USAF  1989-1990  Stage  2  RI/FS  (USAF  1990b). 


Site  ST05.  The  qualitative  risk  screening  method  developed  during  the  Stage  1  RI/FS  was  used  to  assess 
potential  health  and  environmental  risks  at  the  site.  The  Stage  2  RI/FS  concluded  that  petroleum 
hydrocarbons  at  the  ST05-Beach  Tanks  site  posed  a  potentially  significant  risk  to  aquatic  organisms 
(USAF  1990b).  Subsequently,  several  operable  units  were  identified  in  order  to  evaluate  possible  reme¬ 
dial  actions.  Table  3-7  provides  a  description  of  the  operable  units,  potential  remedial  alternatives,  and 
the  remedial  action  recommended. 


3.4  BEACH  TANK  REMOVALS 

Three  diesel  fuel  storage  tanks  were  located  approximately  0.25  miles  southwest  of  the  Composite 
Facility,  adjacent  to  Kotzebue  Sound.  Two  of  the  tanks  were  50  ft  in  diameter  and  22  ft  high,  each  with 
a  storage  capacity  of  7,890  barrels.  The  third  tank  measured  44  ft  in  diameter  and  24  ft  high,  with  a 
storage  capacity  of  6,500  barrels  (USAF  1990b).  Approximately  39,500  gallons  of  diesel  fuel  was 
estimated  to  remain  in  the  three  storage  tanks.  In  1992,  the  USAF  removed  the  fuel  and  the  three  storage 
tanks  from  the  site.  Remaining  accessory  structures  included  the  bermed  containment  areas,  asphalt  tank 
pads  within  the  bermed  areas,  and  a  fuel  pump  house. 


3.5  ENVIRONMENTAL  BASELINE  SURVEY  (NAVIGATIONAL  AID  BUILDING  101) 

In  July  1993,  an  environmental  baseline  survey  was  conducted  at  Navigational  Aid  Building  101  (see 
Figure  1-3).  The  environmental  baseline  survey  was  conducted  for  the  University  of  Alaska,  Fairbanks 
Facility  Planning  and  Project  Services  Department  as  a  requirement  for  USAF’s  long-term  lease  of  this 
facility.  The  environmental  baseline  survey  included  the  collection  of  eight  building  material  samples  for 
asbestos  and  four  hand-augered  soil  samples  for  diesel  range  organics  (DRO)  analysis. 

This  survey  identified  asbestos  in  siding  panels  on  the  exterior  walls  and  floor  of  Navigation  Aid 
Building  101,  and  in  the  interior  wall  wainscoting  (Shannon  and  Wilson,  Inc.  1993).  Concentrations  of 
DROs  measured  in  this  survey  ranged  from  70  to  4,200  mg/kg. 
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This  survey  concluded  that  spillage  or  overflow  from  the  fuel  delivery  system  to  the  generator  and  diesel 
furnace  in  Navigational  Aid  Building  101  most  likely  resulted  in  soil  contamination  in  the  immediate 
vicinity  of  the  tanks,  and  along  the  fuel  pipeline  corridor  connecting  the  above-ground  fuel  tanks  with 
the  building  (Shannon  and  Wilson,  Inc.  1993). 


3.6  1993/1994  SITE  SURVEYS 

On  29  September  1993,  a  site  survey  was  conducted  at  Kotzebue  LRRS  and  the  surrounding  area.  The 
site  survey  was  conducted  to  evaluate  current  site  conditions,  identify  potential  areas  of  concern,  and 
obtain  information  necessary  to  prepare  RI/FS  scoping  documents  for  future  field  activities.  Based  on 
the  1993  site  survey  and  subsequent  discussions,  ten  additional  areas  of  concern  (AOC)  were  identified 
for  consideration  (Table  3-8). 

In  June  1994,  another  site  reconnaissance  was  conducted  at  Kotzebue  LRRS.  This  reconnaissance 
identified  two  additional  areas  of  concern  for  investigation: 

■  AOC  11 -Truck  Fill  Stand:  A  truck  fueling  pad  was  identified  north  of  the  active  radar 
dome,  adjacent  to  the  facility  access  road.  The  site  consists  of  a  gravel  pad  (approx¬ 
imately  10  ft  X  8  ft  in  area)  with  fuel  delivery  system  pipes  emerging  from  a  concrete 
form  situated  atop  the  gravel  pad.  Visual  and  olfactory  evidence  of  petroleum  hydro¬ 
carbon  contamination  was  noted  within  the  gravel  fill  material  during  inspection.  Runoff 
from  the  site  drains  to  the  southwest.  Soil  staining  was  observed  along  the  drainage 
pathway. 

■  AOC  12-Radar  Dome  Soil  Staining:  This  site  is  a  relatively  small  (10  ft  x  10  ft)  but 
distinct  area  of  stained  soils  located  approximately  30  ft  west  of  the  active  radar  dome. 
Visual  and  olfactory  evidence  of  petroleum  hydrocarbon  contamination  was  limited  to 
gravel  fill  materials. 
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3.7  SITE  STATUS  IN  1994 


Previous  IRP  investigations  identified  twelve  sites  for  potential  remediation  at  Kotzebue  LRRS.  Two 
sites.  Spills  No.  2  and  3,  were  later  combined  due  to  the  similar  nature  of  contamination  (diesel  fuel), 
and  because  these  spills  had  commingled.  Of  these  1 1  sites  at  Kotzebue  LRRS,  the  USAF  recommended 
that  no  further  action  be  implemented  at  eight  sites,  based  on  the  results  of  past  RIs  and  remedial  actions. 
The  Alaska  Department  of  Environmental  Conservation  (ADEC)  concurred  with  this  recommendation  for 
five  of  the  eight  sites,  including  Sites  SS06-Spill/Leak  No.  1,  SD03-Road  Oiling,  SSOl-Waste  Accumu¬ 
lation  Area  No.  1,  SS09-PCB  Spill,  and  SS  10-Solvent  Spill. 

The  remaining  six  initial  sites  (SS02-Waste  Accumulation  Area  No.2/Landfill;  ST05-Beach  Tanks;  SS07- 
Lake;  SS08-Barracks  Pad;  SSI  1-Fuel  Spill;  SS12-Spills  No.  2  and  3)  requiring  further  action,  plus  the 
ten  areas  of  concern  (AOCl  through  AOCIO)  identified  during  the  September  1993  site  survey,  and  the 
two  areas  of  concern  (AOCll  and  AOC12)  identified  during  the  1994  site  reconnaissance,  totaled  18  sites 
to  be  characterized  during  the  1994  RI. 

As  a  result  of  the  Kotzebue  LRRS  1994  Remedial  Investigation  (discussed  in  detail  in  the  following 
sections  of  this  report),  a  number  of  areas  of  concern  were  formally  designated  as  sites  by  the  USAF, 
as  identified  below. 


Original  AKA  Designation 

USAF  Site  Designation 

USAF  Site  Name 

AOCl 

SS13 

Landfarm 

AOC3 

SS14 

East  Tanks 

AOC4 

SS15 

Garage/Power  Plant 

AOC6 

SS16 

Navigational  Aid  Buildings 

AOC6 

SS17 

Building  102 

AOC9 

ST04 

White  Alice  Tanks 

AOCll 

SS18 

Truck  Fill  Stand 

AOC12 

SS19 

PCBs  Spill,  South  Fence 
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Site  SS  17-Building  102  is  a  72  square  foot  area  of  stained  soil,  located  in  a  gravel  driveway  at  the 
Navigational  Aid  Building  (Bldg.  102).  Site  SS17  was  formally  identified  by  the  USAF  based  on  the 
detection  of  PCB  during  preliminary  field  screening  in  1994.  The  area  of  stained  soil  comprising 
Site  SS17  is  included  in  the  1994  characterization  of  Site  SS16-Navigational  Aid  Buildings  (see  above). 

A  total  of  19  sites  and  5  areas  of  concern  are  identified  at  Kotzebue  LRRS.  Figure  3-1  provides  a  current 
summary  of  all  sites  and  areas  of  concern  investigated  at  Kotzebue  LRRS  during  the  Stage  1  RI/FS, 
Stage  2  RI/FS,  or  1994  RI. 
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Summary  of  Sites  Investigated  During  Stage  1  RI/FS,  Stage  2  RI/FS,  or  1994  Rl,  Kotzebue  LRRS,  Alaska. 


4.0  1994  IRP  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS 


This  section  provides  a  summary  of  project  objectives,  applicable  or  relevant  and  appropriate  require¬ 
ments  that  could  be  applicable  to  Kotzebue  LRRS,  and  field  and  sample  analysis  activities  performed  at 
14  sites  and  5  areas  of  concern  during  the  Kotzebue  LRRS  1994  RI.  A  summary  of  the  status  and 
recommendations  for  all  sites  identified  at  Kotzebue  LRRS  is  provided  in  Section  7.0,  Summary  of  Site 
Status  and  Recommendations.  All  field  investigation  and  sample  analysis  activities  and  methodologies 
were  conducted  in  accordance  with  project  guidance  documents,  including  the  Work  Plan  (WP),  Quality 
Assurance  Project  Plan  (QAPP),  Field  Sampling  Plan  (FSP),  and  the  Health  and  Safety  Plan  (USAF 
1994a,b,c,d).  A  detailed  description  of  specific  activities  and  field  tasks  can  be  found  in  the  FSP  (USAF 
1994c).  Unless  specified,  the  activities  described  in  the  FSP  and  QAPP  conform  to  guidelines  established 
by  the  IRP  Handbook. 


4.1 


PROJECT  OBJECTIVES 


The  general  approach  regarding  development  of  the  Kotzebue  RI/FS  was  to  maximize  the  use  of  data 
fi’om  previous  site  investigations  (see  Section  3.0,  Previous  IRP  Investigation  Activities).  The  overall 
site  objectives  included  the  collection  of  all  data  needed  to  characterize  the  site,  support  the  natural  bio¬ 
degradation  assessment,  complete  the  site  conceptual  model,  support  the  baseline  risk  assessment,  better 
define  ARARs,  and  perform  an  analysis  of  remedial  alternatives.  General  site  objectives  based  on 
identified  data  needs  included  the  following; 


■  Establish  background  concentrations  through  the  collection  of  background  samples  for 
each  analysis  conducted  and  media  investigated.  No  background  samples  were  collected 
for  soil,  surface  water,  or  groundwater  characterization  during  previous  IRP  investi¬ 
gations  conducted  at  Kotzebue  LRRS. 
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■  Determine  the  nature  and  extent  of  environmental  contamination  in  soil,  surface  water, 
and  groundwater  media  at  Kotzebue  LRRS. 

■  Collect  the  data  needed  to  adequately  characterize  contaminant  fate  and  transport  at 
Kotzebue  LRRS. 

■  Petroleum  hydrocarbon  contamination  linked  to  past  installation  operations  and  activities 
at  Kotzebue  LRRS  is  primarily  related  to  release(s)  of  middle-distillate  fuels  such  as 
diesel  and  jet  fuel.  Petroleum  hydrocarbon  contamination  was  previously  characterized 
by  using  EPA  Method  418. 1 .  Petroleum  hydrocarbon  characterization  to  be  conducted 
at  Kotzebue  LRRS  will  be  measured  using  diesel  range  organics  analysis  (Method 
AK102)  to  provide  a  quantifiable  method  of  determining  the  magnitude  and  extent  of 
individual  chemicals  comprising  petroleum  hydrocarbons  at  the  installation. 

■  The  petroleum  hydrocarbon  soil  cleanup  levels  developed  and  implemented  to  guide  site 
characterization  and  remedial  action  during  previous  IRP  RI/FS  activities  are  not  accep¬ 
table  to  ADEC.  Petroleum  hydrocarbon  concentrations  remaining  in  soils  at  selected 
sites  will  require  additional  characterization  to  evaluate  current  site  conditions  and  the 
extent  of  potential  contamination  relative  to  ADEC  accepted  criteria.  ADEC  has  esta¬ 
blished  a  target  level  for  diesel  range  organics  (DROs)  at  1,000  mg/kg  in  soils  for  sites 
located  along  the  tundra  hill  above  the  beach  area  at  Kotzebue  LRRS. 

■  Routine  analysis  of  volatile  organic  compounds  (VOC)  or  semivolatile  organic  com¬ 
pounds  (SVOC)  was  not  performed  during  previous  IRP  investigations,  preventing  a 
quantitative  assessment  of  potential  human  or  ecological  risks.  Additional  site  charac¬ 
terization  will  incorporate  VOC  and  SVOC  analyses  to  provide  a  basis  for  evaluating  site 
risks  associated  with  specific  chemicals,  and  to  support  further  assessment  of  suitable 
ARARs. 

■  The  extent  to  which  natural  biodegradation  may  be  active,  and  to  what  extent  it  may  be 
responsible  for  a  reduction  in  contaminant  concentrations  in  groundwater,  surface  water, 
and  soils  will  be  evaluated. 
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■  Twelve  new  areas  of  concern  have  been  identified  in  addition  to  the  six  sites  charac¬ 
terized  during  previous  IRP  investigations  conducted  at  Kotzebue  LRRS.  The  recently 
identified  areas  of  concern  will  be  characterized  during  the  field  investigation,  and  will 
incorporate  site  survey  and  historical  information  regarding  past  site  use. 

A  phased  sampling  approach  was  employed  during  the  1994  RI  to  ensure  that  sites  and  areas  of  concern 
were  adequately  characterized  prior  to  completion  of  the  field  effort.  Diesel  range  organic  analysis  was 
conducted  by  the  laboratory  on  a  five  day  turnaround  basis  to  provide  the  field  team  with  information 
regarding  the  magnitude  and  extent  of  petroleum  hydrocarbon  contamination  in  site-specific  media.  This 
information  was  used  by  the  field  team  to  guide  further  site  characterization  as  needed.  The  phased 
sampling  approach  conducted  at  Kotzebue  LRRS  included: 

1)  The  initial  (limited)  collection  of  environmental  samples  at  identified  sites  and  areas  of  concern; 

2)  The  review  of  preliminary  DRO  results  as  provided  from  the  laboratory; 

3)  The  mapping  of  site-specific  sample  concentrations  based  on  preliminary  DRO  results;  and 

4)  The  determination  of  additional  site  characterization  needs  based  on  review  of  initial  site  DRO 
contaminant  distribution. 

Data  needs  identified  by  the  field  investigation  team  during  course  at  the  RI  were  communicated  to  the 
AFCEE  and  611th  CES  for  concurrence  prior  to  conducting  addition  site  characterization. 


4.2  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS 

Applicable  or  relevant  and  appropriate  requirements  (ARARs)  include  statutes  established  by  EPA  and 
other  federal  agencies,  and  those  established  by  the  State  of  Alaska,  if  the  Alaska  standards  are  more 
stringent  than  the  federal  standards.  These  requirements,  in  addition  to  the  health-based  standards 
established  in  the  Baseline  Risk  Assessment,  form  the  preliminary  remediation  goals  for  developing 
cleanup  alternatives  for  the  site.  ARARs  are  one  of  two  threshold  criteria  that  must  be  met,  the  other 
being  overall  protection  of  human  health  and  the  environment,  in  order  for  an  alternative  to  be  selected 
as  the  final  remedy  for  a  site. 


39 


The  EPA  has  defined  what  constitutes  an  ARAR  as  those  promulgated  regulations  that  specifically  address 
a  hazardous  substance,  pollutant,  contaminant,  remedial  action,  location,  or  other  circumstance  at  a 
CERCLA  site.  Promulgated  requirements  are  those  laws  and  regulations  that  are  of  general  applicability 
and  are  legally  enforceable.  EPA  specifically  states  in  the  ARAR  guidance  document  [Section  120  of 
CERCLA  (10  use  2701  et  seq.)],  that  nonpromulgated  advisories  and  guidance  documents  issued  by 
federal  or  state  governments  do  not  have  the  status  of  potential  ARARs,  but  may  be  used  to  determine 
the  level  of  cleanup  necessary  to  protect  human  health  and  the  environment.  For  a  regulation  to  be 
applicable,  it  must  satisfy  all  jurisdictional  prerequisites  of  the  requirement. 

A  regulation  may  be  relevant  and  appropriate,  even  if  it  is  not  applicable  as  defined  above.  According 
to  EPA,  relevant  and  appropriate  requirements  are  those  cleanup  standards,  standards  of  control,  and 
other  substantive  environmental  protection  requirements  that  address  problems  or  situations  sufficiently 
similar  to  those  encountered  at  a  CERCLA  site.  Kotzebue  LRRS  is  not  on  the  National  Priorities  List 
of  ranked  CERCLA  sites;  however,  the  use  of  these  requirements  is  appropriate  at  Kotzebue  LRRS,  as 
the  identification  of  ARARs  is  a  critical  part  of  the  RI/FS  process. 

EPA  classifies  ARARs  into  three  groups: 

Chemical  Specific;  Ambient  or  chemical-specific  requirements  that  set  concentration  limits 
for  an  element  or  chemical  compound  in  various  environmental  media 
such  as  ambient  water,  drinking  water,  ambient  air,  soil,  or  solid  waste. 

Action  Specific:  Performance,  design,  or  technical  requirements  (e.g.,  regulations  for  the 

closure  of  hazardous  waste  landfills),  RCRA  incineration  standards, 
RCRA  land  disposal  restrictions,  and  pretreatment  standards  for  dis¬ 
charges  to  Publicly  Owned  Treatment  Works  (POTWs). 

Location  Specific:  Location-specific  requirements  or  siting  restrictions  (e.g.,  industrial  vs. 

residential  properties,  native  vs.  disturbed  tundra,  etc.). 

Chemical  specific  requirements  set  health  or  risk-based  concentration  limits  or  ranges  in  various  environ¬ 
mental  media  for  specific  hazardous  substances,  pollutants,  or  contaminants.  Action  or  location  specific 
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regulations  are  applicable  if  industrial  processes  or  remedial  actions  include  the  generation,  transport, 
treatment,  or  disposal  of  regulated  hazardous  wastes  or  contaminated  environmental  media. 

4.2.1  Summary  of  Detected  Contaminants 

Table  4-1  lists  the  contaminants  and  the  media  they  were  detected  in  at  Kotzebue  LRRS  during  the 
1994  RI.  The  maximum  concentrations  of  contaminants  detected  in  soil,  sediment,  surface  water,  and 
groundwater  samples  collected  during  1994  RI  are  presented  in  Section  4.5,  Summary  of  Analytical 
Results.  The  identification  of  ARARs  addressing  chemical-specific  requirements  were  based  on  the 
reported  detections  of  contaminants  during  the  1994  RI.  Maximum  contaminant  concentration  data  have 
been  used,  in  part,  to  further  refine  the  list  of  potential  ARARs. 

4.2.2  Identification  of  ARARs 

The  potential  ARARs  listed  in  Tables  4-2  and  4-3  represent  a  thorough  search  of  federal  and  state 
regulations  for  applicable  or  relevant  and  appropriate  requirements  that  could  be  applicable  to  Kotzebue 
LRRS.  These  have  been  screened  to  select  or  exclude  specific  requirements,  based  on  the  site-specific 
activities  at  Kotzebue  LRRS.  The  following  is  a  list  of  federal  and  state  statutes  and  regulations  that  were 
selected  to  serve  as  ARARs  for  Kotzebue  LRRS.  Some  ARARs  listed  below  contain  specific  sections, 
chapters,  or  parts  that  are  relevant  to  a  specific  contaminant,  location,  or  remedial  process. 

Federal  ARARs 

■  Clean  Water  Act  (CWA) 

■  Clean  Air  Act  (CAA) 

■  Occupational  Safety  and  Health  Act  (OSHA) 

■  Endangered  Species  Act  (ESA) 

■  Coastal  Zone  Management  Act  (CZMA) 

Executive  Order  #11990  on  Protection  of  Wetlands 
Executive  Order  #11998  on  Protection  of  Floodplains 

■  Toxic  Substances  Control  Act  (TSCA) 

■  Migratory  Bird  Treaty  Act  of  1972 

■  Marine  Mammal  Protection  Act 
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TABLE  4-1.  SUMMARY  OF  DETECTED  COMPOUNDS, 

1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
(Page  I  of  2) 


Analytical  Parameter 


Volatile  Organics 


1 , 1 ,2-Trichloro-l  ,2,2-trifluoroethane 


Acetone 


Benzene 


Carbon  Disulfide 


Chlorobenzene 


Chloroform 


cis-1 ,2-Dichloroethylene 


Ethylbenzene 


Methyl  Ethyl  Ketone  (2-butanone) 


Methylene  Chloride 


Tetrachloroethylene  (pee) 


Toluene 


Trichloroethylene  (tee) 


Xylenes,  total 


Semivolatile  Organics 


1 ,3-Dichlorobenzene 


1 ,4-Dichlorobenzene 


2-Methylnaphthalene 


2-Nitroaniline 


4-Chloroaniline 


4-MethyIphenol 


4-Nitrophenol 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzoic  Acid 


bis(2-Ethylhexyl)  Phthalate 


Butylbenzylphthalate 


Chrysene 


di-n-butyl  Phthalate 


di-n-Octylphthalate 


Dibenzofiiran 


Dimethyl  Phthalate 


Fluoranthene 


Fluorene 


Isophorone 


o 

o 

o 

0 

o 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 
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TABLE  4-1.  SUMMARY  OF  DETECTED  COMPOUNDS, 

1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
(Page  2  of  2) 


Environmental  Media 


Analytical  Parameter 


Semivolatile  Organics  (Cont.) 


Naphthalene 


Phenanthrene 


Phenol 


Pyrene 


Pesticides/PCBs 


4,4’-DDD 


4,4’-DDE 


4,4’-DDT 


Aldrin 


alpha  BHC 


alpha-Chlordane 


Arochlor  1254 


Arochlor  1260 


beta  BHC 


delta  BHC 


Dieldrin 


Endosulfan  I 


Endosulfan  Sulfate 


Endrin 


Endrin  Aldehyde 


gamma  BHC  (Lindane) 


gamma-Chlordane 


Heptachlor 


Heptachlor  Epoxide 


Methoxychlor 


Metals^ 


Barium 


Calcium 


Iron 


Lead 


Magnesium 


Manganese 


Potassium 


Sodium 


Zinc 


Petroleum  Hydrocarbons 


O  =  Not  detected. 


Sediment 


Surface  Water 


Groundwater 


0 

0 

0 

o 

0 

o 

o 

o 

=  Detected. 


^  Metals  Analysis:  Inorganic  compounds  listed  are  those  compounds  detected  at  or  above  three  times  their  mean 
background  concentrations. 
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TABLE  4-2.  FEDERAL  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS  (ARARS) 
FOR  REMEDIAL  INVESTIGATION /FEASIBILITY  STUDY  AT  KOTZEBUE  LRRS 

(Page  1  of  4) 


RCRA  40  CFR  Parts  264  Sets  standards  for  persons  storing  or  treating  hazardous  X  EXCLUDED-Hazardous  wastes  were  not  detected 

and  265,  Subpart  I  waste  in  containers.  in  site  sampling  activities. 


^  3  ^ 
H  a  ° 

5  OT  (S 

5  w  M 


45 


TABLE  4-2.  FEDERAL  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS  (ARARS) 
FOR  REMEDIAL  INVESTIGATION/FEASIBILITY  STUDY  AT  KOTZEBUE  LRRS 

(Page  3  of  4) 


1  1  .a  < 

«  Su®--3 

^  r^i  p,  ■  Pi 
jj  ^  XO  < 

O  5 
w 


c  CO  x: 

CTJ  W  ^ 

O  .t! 
c«  o 

'I  «  g 
“  a  S 

o  2 
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TABLE  4-3.  STATE  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS  (ARARS) 
FOR  REMEDIAL  INVESTIGATION/FEASIBILITY  STUDY  AT  KOTZEBUE  LRRS 

(Page  1  of  2) 
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■  Fish  And  Wildlife  Conservation  Act  of  1980 

■  National  Historical  Preservation  Act 

Alaska  State  Regulations 

■  Air  Quality  Control  (AQC) 

■  Solid  Waste  Management  (SWM) 

■  Water  Quality  Standards  (WQS) 

■  Drinking  Water  Standards  (DRS) 

■  Oil  and  Hazardous  Substances  Pollution  Control  (OHSPC) 

Guidance  for  Storage,  Remediation,  and  Disposal  of  Non-UST  Petroleum  Con¬ 
taminated  Soils 

Interim  Guidance  for  Surface  and  Groundwater  Cleanup  Levels 
4.2.3  Cleanup  Guidelines  for  Kotzebue  LRRS 

State  and  federal  regulatory  criteria  pertinent  to  Kotzebue  LRRS  for  the  development  of  water  quality  and 
soil  cleanup  guidelines  are  discussed  in  the  following  sections. 

4.2. 3.1  Water  Quality.  ADEC  considers  sites  at  Kotzebue  LRRS  regulated  under  Water  Quality  Stan¬ 
dards  Regulation  (18  AAC  70;  January  1995),  based  on  the  presence  of  petroleum  hydrocarbons  at  the 
site,  and  the  potential  for  petroleum  hydrocarbon  migration  to  surface  water  and  near-beach  groundwater 
adjacent  to  the  facility.  A  detailed  description  of  surface  water  and  groundwater  occurrence  at  Kotzebue 
LRRS  is  provided  in  Section  2.0,  Environmental  Setting.  There  are  no  drinking  water  source(s)  within 
3  miles  of  the  installation.  Near-beach  groundwater  at  Kotzebue  LRRS  is  saline  (brackish)  in  nature,  is 
tidally  influenced,  and  represents  a  non-potable  resource.  Drinking  water  is  supplied  by  the  City  of 
Kotzebue  through  the  use  of  Devil’s  and  Vortac  Lakes,  located  near  the  town,  as  municipal  water  supply 
sources  (USAF  1990a).  Federal  Drinking  Water  Standards  are  not  considered  applicable  at  Kotzebue 
LRRS.  However,  ADEC  Drinking  Water  Standards  may  be  applicable  as  they  relate  to  state  water 
quality  standards  for  fresh  water  recreational  use  (18  AAC  70.020;  January  1995). 

The  EPA  has  established  numerical  water  quality  standards  for  priority  pollutants  for  the  State  of  Alaska, 
including  acute  and  chronic  water  quality  criteria  for  toxic  substances  found  in  fresh  and  saltwater 
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environments  for  the  protection  of  aquatic  life.  Additionally,  human  health  criteria  has  been  recom¬ 
mended  based  on  water  concentration  criteria  for  the  protection  of  human  health  from  the  consumption 
of  contaminated  water,  fish,  and/or  shellfish  (EPA  1992).  The  EPA  indicates  the  human  health  criteria 
shall  be  applied  at  the  10"^  risk  level,  consistent  with  state  policy  (EPA  1992).  The  EPA-recommended 
criteria  for  toxics  have  undergone  several  changes,  which  have  resulted  in  a  variety  of  criteria  for  each 
toxic  substance.  The  EPA  published  the  "gold  book"  of  recommended  criteria  in  1986  (EPA  1986). 
These  recommended  criteria  have  been  updated  in  a  number  of  Federal  Register  notices  and  documents 
published  by  the  EPA  through  1988.  In  1991,  EPA  released  a  poster  of  updated  water  quality  criteria 
with  a  reference  to  Quality  Criteria  for  Water— 1992,  a  "silver  book"  which  has  not  yet  been  released 
to  the  public.  In  December  1991,  the  EPA  published  the  "final  toxics  rule"  which  promulgated  water 
quality  criteria  for  126  priority  pollutants  for  states  (including  Alaska)  that  did  not  have  EPA-approved 
water  quality  criteria  (EPA  1992). 

4. 2. 3. 2  Soil.  Petroleum  hydrocarbon  contamination  linked  to  past  installation  operations  and  activities 
is  the  primary  environmental  problem  identified  at  Kotzebue  LRRS.  ADEC  has  indicated  that  the  use 
of  Interim  Guidance  for  Non-UST  Contaminated  Soil  Cleanup  Levels,  dated  July  17,  1991,  is  not 
applicable  for  developing  soil  cleanup  levels  at  petroleum  contaminated  sites  at  Kotzebue  LRRS  due  to 
the  occurrence  and  potential  for  petroleum  hydrocarbon  migration  to  surface  water  and  near-beach 
groundwater  at  the  facility.  However,  ADEC  has  established  a  soil  target  level  for  petroleum  hydro¬ 
carbon  (diesel  range  organics)  contaminated  soil  at  1,000  mg/kg,  to  assist  in  the  definition  of  the  lateral 
and  vertical  extent  of  petroleum  hydrocarbon  contaminated  soil  associated  with  sites  above  the  beach  area 
at  Kotzebue  LRRS  (Noland,  L.,  February  1994,  Personal  Communication). 

PCBs  (Aroclor  1254  and  1260)  were  detected  in  a  limited  number  of  soil  samples  at  relatively  low  con¬ 
centrations  during  the  1994  RI.  ADEC  has  deferred  the  regulation  of  PCB  spills  in  Alaska  to  the  EPA 
(Region  10).  In  1987,  the  EPA  Region  10  established  a  PCB  cleanup  policy  which  applies  to  intentional 
and  accidental  spills  of  material  containing  at  least  50  mg/L  PCB  (Federal  Register  Vol.  52,  pg.  10688). 
The  policy  establishes  separate  cleanup  requirements  for  low  concentrations  (i.e.,  50  to  500  mg/L)  spills 
involving  less  than  one  pound  of  PCB  by  weight,  and  high  concentrations  (>500  mg/L)  spills  involving 
more  than  one  pound  of  PCB  by  weight.  The  regulation  states  that  when  a  low  concentration  PCB  spill 
involving  less  than  one  pound  of  PCB  occurs  in  a  nonrestricted  access  area,  visibly  contaminated  soils 
and  a  buffer  of  one  lateral  foot  around  the  visible  traces  must  be  removed  and  the  excavation  backfilled 
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with  clean  soil.  When  a  high  or  low  concentration  PCB  spill  of  more  than  one  pound  of  PCB  by  weight 
occurs  in  a  nonrestricted  access  area,  soil  containing  more  than  10  mg/kg  PCB  by  weight  must  be 
removed,  provided  that  soil  is  excavated  to  a  minimum  depth  of  10  inches  and  the  excavation  is  backfilled 
with  clean  soil.  For  spills  that  occurred  before  April  2,  1987,  cleanup  levels  are  typically  established  by 
the  EPA  regional  offices  on  a  case-by-case  basis.  Limited  information  is  available  regarding  past  PCB 
spills  at  Kotzebue  LRRS.  Previous  IRP  investigation  at  Kotzebue  LRRS  have  established  PCB  target 
cleanup  levels  at  10  mg/kg  based  on  EPA  Region  10  PCB  Cleanup  Policy  (EPA  1987). 


4.3  ANALYTICAL  PROGRAM 

This  section  provides  a  summary  of  the  sample  analyses  and  QA/QC  activities  conducted  during  the 
1994  RI.  Data  reduction,  validation,  and  reporting  activities  conducted  in  support  of  the  1994  RI  are  also 
discussed.  Fourteen  sites  and  five  areas  of  concern  were  investigated  during  the  1994  RI  as  identified 
below: 


■  Site  SS02-Waste  Accumulation  Area  No. 2/Landfill 

■  Site  ST04-White  Alice  Tanks  (AOC9) 

■  Site  ST05-Beach  Tanks 

■  Site  SS07-Lake 

■  Site  SS08-Barracks  Pad 

■  Site  SS 11 -Fuel  Spill 

■  Site  SS  12-Spills  No. 2  and  3 

■  Site  SS  1 3-Landfarm  ( AOC 1 ) 

■  Site  SS  14-East  Tanks  (AOC3) 

■  Site  SS  15-Garage/Power  Plant  (AOC4) 

■  Site  SS16-Navigational  Aid  Buildings  (AOC6) 

■  Site  SS  17-Building  102  (AOC6) 

■  Site  SS18-Truck  Fill  Stand  (AOCl  1) 

■  Site  SS  19-PCB  Spill  South  Fence  (AOC  12) 

■  AOC2-POL  Line 

■  AOC5-Small  Day  Tanks 

■  AOC7-Steel  Pilings 

■  AOC8- White  Alice  Garage 

■  AOClO-Septic  Holding  Tank 
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Figure  4-1  identifies  the  14  sites  and  5  areas  of  concern  investigated  during  the  1994  RI.  A  summary 
of  site-specific  field  activities  conducted  at  Kotzebue  LRRS  during  the  1994  RI  is  provided  in  Table  4-4. 
Field  activities  conducted  at  Site  SS17  were  included  in  the  characterization  of  Site  SS16. 

4.3.1  Sample  Analyses  Summary 

The  analytical  program  for  samples  collected  at  Kotzebue  LRRS  during  the  1994  RI  supported: 
1)  a  contaminant  assessment,  2)  a  natural  biodegradation  assessment,  and  3)  a  fate  and  transport  assess¬ 
ment.  A  detailed  description  of  each  analytical  method  conducted  is  provided  in  the  QAPP  (USAF 
1994b). 

4.3.1. 1  Contaminant  Assessment.  Analyses  conducted  on  samples  from  the  14  sites,  5  areas  of  concern, 
and  the  background  stations  are  summarized  in  Table  4-5,  including  the  number  of  samples  for  each 
media;  sample  type;  the  number  of  analyses  and  analytical  methods  for  each  sample;  and  the  distribution 
of  QA/QC  samples.  Analyte  selection  for  Kotzebue  LRRS  sampling  sites  was  determined  by  evaluating 
previous  IRP  site  characterization  data  on  suspected  and  potential  hazardous  substances  associated  with 
historical  use  and  operations.  A  brief  discussion  of  the  rationale  for  the  selection  of  analytical  methods 
is  provided  below. 

Residual  Range  Organics  (Method  AK102-Extended)-9t\.ro\&im  hydrocarbons  were  charac¬ 
terized  during  previous  IRP  investigations  by  using  EPA  Method  418.1.  However,  no  background 
concentrations  were  established  for  the  media  sampled.  Evaluation  of  existing  data  suggested  that  the 
Method  418.1  measurements  did  not  necessarily  define  diesel  fuel  contamination  at  Kotzebue  LRRS. 
Petroleum  hydrocarbon  contamination  at  Kotzebue  LRRS  from  past  operations  was  documented  by 
releases  of  middle  distillates  (primarily  diesel  fuel  and  jet  fuels).  For  this  reason,  DROs  were  measured 
at  Kotzebue  LRRS  to  quantify  the  extent  of  petroleum  contamination.  At  sites  where  waste  oils  were 
potentially  present  (e.g. ,  SS02-Waste  Accumulation  Area  No.  2/Landfill,  AOCl-Landfarm,  AOC4-Power 
Plant/  Garage,  and  AOC8- White  Alice  Garage),  Method  AK102  was  extended  to  quantify  residual  range 
organics  (RROs)  between  C28  and  C40. 

Diesel  Range  Organics  (Method  AK/02)~Method  AK102,  which  measures  DROs,  was  selected 
to  characterize  petroleum  hydrocarbon  contamination  at  most  Kotzebue  LRRS  sites  and  AOCs.  Diesel 
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.  Sites  and  Areas  of  Concern  Investigated  During  1994  Remedial  Investigation  at  Kotzebue  LRRS,  Alaska. 
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TABLE  4-5.  FIELD  SAMPLING  AND  ANALYSES  SUMMARY  FOR  1994  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS,  ALASKA 


Analytes  and  Methods 


Site  Designation 

Media 

SS02-Waste  Area  No.  2/LandfiU 

SoU 

Groundwater 
Surface  Water 

ST05-Bcach  Tanks 

Sediment 

Groundwater 

Seawater 

SS07-Lake 

Sediment 

Surface  Water 

Lake  Access 

SoU 

SSOS-Banacks  Pad 

SoU 

SSI  1 -Fuel  SpiU 

Surface  Water 

SoU 

Sediment 

SS12-Spills  No.  2  and  3 

SoU 

Sediment 

Surface  Water 

SSl3-Landfann  (AOCl) 

SoU 

SoU 

Surface  Water 

AOC2-POL  Lines 

SoU 

SS14-East  Tanks  (AOC3) 

SoU 

SSI  5-Power  Garage/Plant  (ACXI4) 

SoU 

AOC5-SmaU  Day  Tanks 

SoU 

SSIS-Nav.  Aid  Buildings  (AOC6)** 

Surface  Water 

SoU 

Sediment 

AOC7-Stccl  Pilings 

SoU 

AOC8- White  Alice  Garage 

SoU 

ST04-White  Alice  Tanks  (AOC9) 

SoU 

AOClO-Scptic  Holding  Tank 

Sediment 

SS18-Tnick  FUl  Stand  (AOCU) 

SoU 

SS19-PCB  Spill  South  Fence 
(AOC12) 

SoU 

Background  Characterization 

SoU 

Lake  Sediment 
Beach  Sediment 
Groundwater 
Surface  Water 

Sea  Water 

Total  Number  of  Environmental 

Samples 

SoU 

Sediment 
Groundwater 
Surface  Water 
Seawater 

QA/eje  Samples 

Trip 

Ambient 

Equipment 

Dunlicate 

•Soil/Sediment 

•Water 

Gasoline  Range  Diesel  Range  Residual  Range 
Number  of  Organics  Organics  Organics 

Samples  (AKIOI)  {AKI02)  (AK102  Extended) 


Volatile  Semivolatile 
Organics  Organics 

(8260)  (8270) 


Pcsticides/PCBs 

(8081) 


NA  indicates  no  analysis  for  indicated  method(s)  were  performed. 


Site  SS17  included  in  the  Gharacterizatioo  of  Site  SS16. 
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range  organics  analyses  provided  the  most  appropriate  and  quantifiable  method  for  determining  the 
magnitude  and  extent  of  petroleum  hydrocarbon  contamination  at  the  facility. 

Gasoline  Range  Organics  (Method  AK101)—Y{\sioncd\  uses  and  releases  of  gasoline  at  Kotzebue 
LRRS  were  not  documented.  To  assess  potential  contamination  resulting  from  gasoline  use  and  spills, 
gasoline  range  organics  (GROs)  analyses  were  conducted  at  garage  locations  (AOC4-Power  Plant/Garage 
and  AOC8-White  Alice  Garage)  where  vehicle  storage  and  maintenance  occurred  in  the  past.  GROs 
analyses  were  also  conducted  on  a  site-specific  basis  if  potential  gasoline  sources  were  identified  or 
suspected  (AOC3-East  Tanks,  AOC 11 -Truck  Fueling  Pad). 

Volatile  Organic  Compounds  (U.S.  EPA  Method  8260)— Xi.S.  EPA  Method  8260  was  selected 
to  characterize  volatile  organic  contaminants  associated  with  petroleum  hydrocarbon  contamination,  and 
to  evaluate  other  potential  contaminant  sources  (e.g.,  waste  oils  and  solvents). 

Semivolatile  Organic  Compounds  (U.S.  EPA  Method  8270>-Previous  IRP  investigations  at 
Kotzebue  LRRS  had  conducted  only  limited  semivolatile  organic  compounds  analyses.  Approximately 
10  percent  (by  weight)  of  middle-distillate  fuels  (diesel  and  jet  fuels),  which  are  the  primary  source  of 
petroleum  hydrocarbon  contamination  at  Kotzebue  LRRS,  consist  of  semivolatile  polynuclear  aromatic 
hydrocarbons.  In  addition,  waste  oils  and  solvents  stored  and  used  at  the  installation  may  contribute 
semivolatile  compounds  at  some  sites.  Method  8270  was  used  to  characterize  semivolatile  compounds 
potentially  present  at  Kotzebue  LRRS. 

Organochlorine  Pesticides  and  PCBs  (U.S.  EPA  Method  5052)-- Pesticide  use  has  not  been  docu¬ 
mented  at  Kotzebue  LRRS;  however,  pesticides  may  have  been  used  to  control  insects  in  the  vicinity  of 
the  installation.  Previous  investigations  had  detected  relatively  low  concentrations  of  organochlorine 
pesticides,  including  4,4’-DDT,  at  a  number  of  sites.  Therefore,  Method  8081  was  used  to  analyze 
samples  for  these  chemicals  during  the  1994  RI.  Method  8081  also  measures  PCBs,  which  had  been 
detected  in  soils  at  the  White  Alice  site  and  in  a  sediment  sample  collected  from  the  former  water  supply 
lake  during  previous  IRP  investigations.  PCB  analyses  conducted  during  the  1994  RI  included  samples 
of  sediments  in  the  former  water  supply  lake  (Site  SS07),  and  samples  of  soils  at  locations  not  previously 
characterized  where  waste  oils  might  have  been  present  (see  Table  4-5). 
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Metals  (U.S.  EPA  6000,  7000  5mVs>-Previous  IRP  investigations  analyzed  metals  at  a  limited 
number  of  sites,  including  in  soils  at  the  SD03-Road  Oiling  and  SSOl-Waste  Accumulation  Area  No.  1 
sites,  and  in  surface  water  at  Site  SS07-Lake.  Metal  concentrations  in  Kotzebue  soils  were  reported  to 
be  within  the  range  expected  for  native  soil  background  concentrations.  However,  previous  investigations 
did  not  sample  background  locations  near  Kotzebue  LRRS  for  metals  analysis  to  verify  this  assertion. 
Since  literature  values  of  typical  concentrations  are  not  a  generally  accepted  substitute  for  site-specific 
background  concentrations  (IRP  Handbook),  metals  analyses  were  conducted  for  selected  sites  based  on 
the  past  use  of  waste  oils  spent  solvents  at  select  locations  (see  Table  4-5). 

4.3. 1.2  Natural  Biodegradation  Assessment.  Water  samples  were  analyzed  for  a  suite  of  chemical 
parameters  at  two  sites  at  Kotzebue  LRRS:  groundwater  at  the  ST05-Beach  Tanks  site,  and  surface  water 
at  the  SS12-Spills  No.  2  and  3.  Sampling  at  both  sites  included  collection  of  three  samples  upgradient 
and  downgradient  along  a  flow  path,  with  both  proximal  and  distal  downgradient  samples  collected  and 
analyzed.  At  ST05-Beach  Tanks,  groundwater  monitoring  wells  were  also  used  to  evaluate  geochemical 
and  contaminant  trends  in  the  near-beach  aquifer. 

Table  4-6  lists  the  analyses  conducted  to  evaluate  natural  biodegradation  at  Kotzebue  LRRS.  The  analyte 
list  was  adapted  from  a  draft  technical  protocol  developed  by  AFCEE  for  the  evaluation  of  natural 
biodegradation  at  sites  contaminated  with  petroleum  hydrocarbons  (Wiedemeier  et  al.  1994). 

4.3.1. 3  Fate  and  Transport  Assessment.  Three  primary  lithologies  characterize  the  Kotzebue  LRRS: 
beach  sands  and  gravels;  native  soils  associated  with  the  tundra  hill  and  surrounding  area;  and  fill  material 
used  for  roads  and  facility  foundations.  To  support  the  contaminant  migration  assessment  for  each 
lithology,  three  geotechnical  samples  were  collected  from  each  lithology  to  evaluate  physical  properties, 
including  permeability  and  grain  size  distribution.  In  addition  to  geotechnical  information,  three  soil 
samples  from  each  lithology  were  collected  for  the  analysis  of  total  organic  carbon  (TOC)  to  evaluate  the 
potential  for  contaminant  sorption  within  specific  lithologies.  The  following  tests  were  conducted  for 
geotechnical  and  TOC  characterization: 
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TABLE  4-6.  FIELD  SAMPLING  AND  ANALYSES  SUMMARY  FOR 
GEOCHEMICAL  PARAMETERS  FOR  1994  REMEDIAL  INVESTIGATION 
KOTZEBUE  LRRS,  ALASKA 


L 


Analyses 

Site  Designation 

ST05 -Beach  Tanks 

SS  12-Spills 

No.  2  and  3 

Background 

SS02-Waste  Accumulation 
Area  No.  2/Landfill 

Media 

Groundwater 

Surface  Water 

Surface  Water 

Groundwater 

Alkalinity 
(Field  Test) 

8 

3 

1 

1 

Ammonia 
(Field  Test) 

8 

3 

1 

1 

Chloride 
(Field  Test) 

8 

3 

1 

1 

Carbon  Dioxide 
(Field  Test) 

8 

3 

1 

1 

Nitrate 
(Field  Test) 

8 

3 

1 

1 

Phosphate 
(Field  Test) 

8 

3 

1 

1 

Sulfate 
(Field  Test) 

8 

3 

1 

1 

Sulfide 
(Field  Test) 

8 

3 

1 

1 

Total  Metals 
Fe/Na/Ca/K/Mg 
(EPA  Method  6010) 

8 

3 

1 

3 

Total  Organic  Carbon 
(EPA  Method  9060) 

8 

3 

1 

1 

pH 

(Field  Measurement) 

9 

3 

1 

3 

Temperature 
(Field  Measurement) 

9 

3 

1 

3 

Specific  Conductivity 
(Field  Measurement) 

9 

3 

1 

3 

Dissolved  Oxygen 
(Field  Measurement) 

8 

3 

1 

1 
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Test 

Test  Method 

Number  of  Samples 

Beach  Sands/ 
Gravels 

Tundra 

Fill 

Soil  Permeability 

Constant-head 
(ASTM  Method  D5084) 

3 

3 

3 

Grain  Size  Distribution 

ASTM  C136  and  D422 

3 

3 

3 

Total  Organic  Carbon 
(soil) 

U.S.  EPA  Method  9060 

3 

3 

3 

4.3.2  QA/QC  Program 

The  QAPP  prepared  for  Kotzebue  LRRS  describes  QA  and  QC  procedures  used  to  accomplish  the  RI/FS 
(USAF  1994c).  This  document  includes  the  QA/QC  procedures  used  for  analytical  work  performed  by 
the  laboratory  (Analytical  Resources,  Inc.),  as  well  as  the  procedures  used  for  the  collection  and 
management  of  data  generated  during  the  RI/FS  process  at  Kotzebue  LRRS.  Key  aspects  of  the  QA/QC 
Program  for  Kotzebue  LRRS  are  summarized  below. 


4.3. 2. 1  Field  Quality  Assurance/Quality  Control.  The  field  QA/QC  program  for  Kotzebue  LRRS 
included  QC  procedures  associated  with  sample  collection;  periodic  audits  of  field  activities  of  Tetra  Tech 
persoimel  and  subcontractors;  and  corrective  action  measures  designed  to  identify  and  resolve  any 
deviations  or  noncompliance  with  contract  specifications,  approved  procedures,  the  IRP  Handbook,  or 
the  QAPP.  A  detailed  discussion  regarding  field  QA/QC  activities  is  provided  in  the  QAPP  (USAF 
1994c). 


Field  Activities  Quality  Control— QC  procedures  used  during  sample  collection  at  Kotzebue  LRRS 
are  summarized  below: 

■  A  trip  blank  was  shipped  with  every  container  of  environmental  samples  sent  to  the 
analytical  laboratory  for  analysis  of  volatile  organic  compounds. 

■  A  temperature  blank  was  shipped  with  every  container  of  soil  and  water  samples  sent  to 
the  laboratory  for  chemical  analysis. 
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■  An  ambient  condition  blank  (prepared  by  pouring  Reagent  Grade  Type  II  water  into 
sample  containers  at  the  sampling  site)  was  collected  for  every  10  volatile  organic 
compound  samples  collected,  or  one  per  VOC  sampling  event. 

■  An  equipment  blank  was  collected  daily  from  each  piece  of  sampling  equipment  used  to 
collect  10  or  more  field  samples.  If  less  than  10  samples  were  collected  within  a  day, 
equipment  blanks  were  collected  based  on  a  running  cumulative  total,  at  a  10  percent 
frequency. 

■  A  duplicate  water  sample  was  collected  at  a  frequency  of  10  percent  to  measure  sampling 
and  analytical  variability.  The  duplicate  samples  consisted  of  two  samples  collected 
independently  at  one  sampling  location  during  one  act  of  sampling. 

■  A  replicate  soil  samples  was  collected  at  a  frequency  of  10  percent  to  measure  sampling 
and  analytical  variability.  Replicates  consisted  of  two  sequential  containers  with  soil 
from  the  same  field  sample. 

■  Chain-of-Custody  forms  accompanied  all  samples. 

■  Sampling  equipment  was  thoroughly  cleaned  between  each  sampling  event  to  prevent 
cross-contamination  of  the  environmental  samples. 

Field  Audits-Periodic  audits  of  field  activities  of  both  field  personnel  and  subcontractors  was 
performed  by  the  QA  Field  Auditor.  The  QA  audits  were  conducted  as  soon  as  possible  after  initiation 
of  each  phase  of  project  sampling  (e.g.,  groundwater  sampling  event).  The  objectives  of  the  field  QA 
audit  are  listed  below: 
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■  Observe  procedures  and  techniques  used  ■ 

during  field  sampling  and  analysis 


■  Check  and  verify  instrument  and  sampling 
equipment  calibration  records 

■  Assess  the  effectiveness  of  and  adherence  to 
prescribed  QA  procedures 

■  Review  document  control  and  Chain-of- 
Custody  procedures 


Review  the  completeness  of  data  forms  and 
notebooks 

■  Review  any  nonconformance  reporting 
procedures 

■  Identify  any  weaknesses  in  the  sampling  and 
analytical  approach  or  techniques 

■  Assess  the  overall  data  quality  of  the  various 
sampling/analytical  systems  employed  at  the 
time  of  the  audit. 


A  report  summarizing  the  field  QA  audit  results  is  provided  in  Appendix  G. 

Corrective  Actions—'Dming  the  field  effort  at  Kotzebue  LRRS,  the  Project  Manager  and  sampling 
team  members  were  responsible  for  ensuring  that  all  specified  procedures  were  followed  and  that 
measurement  data  met  the  prescribed  acceptance  criteria.  Deviations  or  noncompliance  with  contract 
specifications,  approved  procedures,  the  IRP  Handbook,  or  the  QAPP  were  considered  points  of  non¬ 
conformance  that  could  require  specific  corrective  actions.  Corrective  action  procedures  for  field 
activities  are  described  in  the  QAPP  (USAF  1994c).  Based  on  the  field  audit  results,  no  corrective 
actions  were  required  and  no  specific  points  of  nonconformance  were  identified  for  the  1994  field  investi¬ 
gation  (Appendix  K). 

4.3.2.2  Laboratory  Quality  Assurance/Quality  Control. 

Laboratory  Audits— Tht  Project  QAIQC  Manager  and  QA  Auditor  conducted  an  audit  at 
Analytical  Resources,  Inc.,  within  the  first  two  weeks  of  the  laboratory’s  receipt  of  project  samples  to 
verify  that  the  QAPP,  as  well  as  the  appropriate  sections  of  the  IRP  Handbook,  were  being  adhered  to. 
All  relevant  components  of  the  QAPP  and  the  IRP  Handbook,  and  their  application  to  the  laboratory’s 
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analysis  of  environmental  samples  collected  during  the  RI  were  reviewed.  A  report  addressing  the  audit 
results  and  qualitative  assessment  of  the  overall  system  performance  is  provided  in  Appendix  H.  A  final 
quality  assurance  report  addressing  all  aspects  of  the  QA/QC  program  implemented  at  Kotzebue  LRRS 
is  provided  in  Appendix  K. 

QA  Auditors  performed  a  five  percent  raw  data  audit  onsite  at  the  laboratory  after  all  project  samples  had 
been  submitted  to  the  laboratory.  During  that  data  audit,  the  raw  data,  such  as  chromatograms  and 
calculations,  were  compared  to  previously  submitted  final  data  packages  for  consistency  and  accuracy. 
During  the  raw  data  audit,  manual  integration  of  quality  control  and  other  samples  were  reviewed,  and 
the  operation  of  the  instrument  specific  internal  clocks  was  verified.  Results  of  the  five  percent  raw  data 
audit  are  provided  in  Appendix  I.  Ten  percent  of  the  final  analytical  data  generated  during  the  RI  field 
effort  at  Kotzebue  LRRS  were  submitted  to  a  third-party  validator.  Third-party  validation  offers  an 
impartial  assessment  of  previously  reviewed/validated  data.  Results  of  the  third-party  data  review  are 
reported  in  the  Analytical  Data  ITIR  (USAF  1995c). 

The  final  quality  assurance  report  for  the  RI  at  Kotzebue  LRRS,  which  contains  an  analysis  of  the  QA/QC 
used  to  assess  the  quality  of  data  generated  during  both  field  and  laboratory  operations,  is  provided  in 
Appendix  K. 

Performance  Evaluation  Check  Samp/es-Analytical  Resources,  Inc.,  participates  in  the  following 
performance  evaluation  (PE)  sample  programs: 

■  U.S.  EPA  Semiannual  Drinking  Water  Performance  Check  Samples  (WS  Samples) 

■  U.S.  EPA  Semiannual  Wastewater  Performance  Check  Samples  (WP  Series) 

■  U.S.  EPA  Contract  Laboratory  Program  (CLP)  quarterly  blind  sample  program  for 
organic  analysis 

■  Analytical  Products  Group  P.E.T.  blind  sample  program 
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U.S.  Department  of  Energy  Quality  Assessment  Program  for  Radiochemistry 


■  U.S.  EPA  NRA-RADQA  Performance  Evaluations  for  Radiochemistry. 

Commercially  available  PE  samples  were  forwarded  to  the  laboratory  as  part  of  a  blind  sample  auditing 
program.  This  program  provides  an  external  auditing  function  via  PE  samples  to  assess  the  analytical 
performance  of  laboratories  under  contract  for  non-CLP  statements  of  work.  The  PE  samples  were  sent 
to  the  laboratory  from  Kotzebue,  Alaska,  and  were  submitted  as  actual  environmental  field  samples  to 
avoid  laboratory  detection.  Performance  evaluation  sample  results  are  discussed  in  the  five  percent  raw 
data  audit  report  provided  in  Appendix  I. 

4.3.3  Data  Reduction,  Validation,  and  Reporting 

Data  reduction,  validation,  and  reporting  is  the  process  by  which  analytical  data  are  generated  by  the 
laboratory  and  subsequently  reviewed  using  specified  protocols  so  that  the  data  may  be  used  appro¬ 
priately. 

4. 3. 3.1  Data  Reduction.  Data  reduction  calculations  used  on  data  generated  during  sample  collection 
at  Kotzebue  LRRS  are  provided  in  Anal3dical  Resources  SOP  (USAF  1994b).  All  data  generated  had 
units  consistent  with  those  specified  in  the  IRP  Handbook.  Data  storage  and  documentation  was  main¬ 
tained  using  logbooks  and  data  sheets  that  were  kept  on  file  at  the  laboratory.  All  computer-generated 
raw  data  were  stored  on  magnetic  tape  or  other  media,  and  will  be  maintained  by  the  laboratory,  along 
with  paper  copies,  for  one  year  after  completion  of  all  analytical  tasks. 

4.3. 3. 2  Data  Validation.  The  analytical  data  review  processes  conducted  by  the  laboratory  during  the 
RI  field  effort  at  Kotzebue  LRRS  are  detailed  in  Table  4-7.  Validation  of  data  generated  by  the  labora¬ 
tory  was  the  responsibility  of  the  Project  QA/QC  Manager  and  Data  Management  Manager.  The 
analytical  data  that  resulted  from  environmental  samples  collected  during  the  work  effort  at  Kotzebue 
LRRS,  were  reviewed  against  the  relevant  criteria  specified  in  original  Statement  of  Work  referred  to  as 
Level  I  criteria,  as  well  as  those  provided  in  Contractor’s  QA’s  SOP  cnixiled."  Preliminary  Draft  SOP  for 
Quality  Assurance  Monitoring  of  Data  Deliverables"  (effective  date  26  January,  1995).  An  SOP  entitled 
"Data  Qualification  Guidelines  for  Inorganic  &  Organic  Data  Review  Level  I"  (effective  date  7  March, 
1994)  was  used  to  evaluate  the  data  by  the  Data  Management  Group.  After  reviewing  the  SDG  against 
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Level  I  SOP  criteria,  the  Data  Management  Group  compiles  the  necessary  qualifiers  and  descriptors  in 
tandem  with  input  into  the  Informal  Technical  Information  Report  (ITIR). 

Quality  Assurance  reviews  the  data  verification/validation  effort  at  two  levels: 

1 .  The  qualifiers  and  descriptors  applied  to  the  sample  results  found  in  the  ITIR;  and 

2.  The  qualifiers  and  descriptors  found  in  the  copy  of  the  Sample  Delivery  group  (SDG) 
laboratory  deliverable. 

Compliance  with  the  Level  I  Verification  SOP  included  a  review  of  the  following  technical  components: 

■  Analytical  holding  times 

■  Method  and  field  blank  results 

■  Matrix  spikes/matrix  spike  duplicate  results 

■  Laboratory  control  sample  results 

■  Temperature  blank  results 

■  Duplicate  environmental  sample  results 

■  The  SDG  supplied  case  narrative 

The  QA  Auditor  notes  the  discrepancy  (if  identified)  in  a  memo  to  be  forwarded  to  the  Project  Manager 
and  Project  QA/QC  Manager  with  a  copy  to  the  Data  Management  Group  Manager. 

■  Why  the  condition  was  evaluated  as  a  discrepancy 

■  Where  in  the  validation/verification  portion  of  the  ITIR  the  discrepancy  was  found 

■  Solutions  for  the  discrepancies 

Once  the  discrepancy  memo  was  issued,  QA  set  a  date  for  incorporation  of  suggested  edits  followed  by 
a  request  of  documentation  that  indicated  that  the  discrepancies  had  been  resolved. 


66 


In  addition  to  the  USAF  Level  I  data  review,  10  percent  of  the  project  data  packages  from  the  laboratory 
were  submitted  in  a  USAF  Level  II  [Contract  Laboratory  Program  (CLP)-equivalent]  format.  The 
10  percent  USAF  Level  II  data  packages  were  reviewed  and  validated  by  a  third-party  validator.  Results 
of  the  USAF  Level  II  data  review  are  reported  in  the  Analytical  Data  ITIR  (USAF  1995c). 

4. 3. 3. 3  Data  Reporting.  Data  generated  during  the  RI  field  effort  at  Kotzebue  LRRS  were  incorporated 
into  the  IRPIMS  database  program.  The  most  recent  Contractor  Data  Loading  Tool  (CDLT)  and  QC 
Tool  Program  were  used  for  the  IRPIMS  deliverable,  in  conjunction  with  Contractor’s  SOPs  specified 
for  this  task. 

All  data  gathered  during  the  field  effort  at  Kotzebue  LRRS  are  reported  in  the  appropriate  ITIRs.  The 
Analytical  Data  ITIR  contains  all  relevant  portions,  as  detailed  in  the  IRP  Handbook.  In  addition  to  IRP 
Handbook  protocol,  all  data  were  reviewed  using  Contractor’s  SOPs  specific  to  that  task.  The  resulting 
reviewed  and,  if  appropriate,  qualified  data,  are  provided  in  the  Analytical  Data  ITIR  (USAF  1995c). 


4.4  FIELD  INVESTIGATION  ACTIVITIES 

This  section  provides  a  summary  of  field  activities  conducted  at  14  sites  and  5  areas  of  concern  during 
the  1994  RI  at  Kotzebue  LRRS  (see  Figure  4-1  and  Table  4-4).  A  detailed  description  of  specific 
activities  and  field  tasks  can  be  found  in  the  FSP  (USAF  1994c). 

4.4.1  Field  Screening  Techniques 

Field  screening  included  assessing  organic  vapors,  TPH,  and  PCB. 

4.4.1. 1  Screening  for  Organic  Vapors.  During  site  reconnaissance,  a  photoionization  detector  (PID) 
was  used  to  locate  elevated  concentrations  of  ionizable  organic  vapors.  Elevated  readings  identified 
specific  areas  for  potential  sampling.  During  sampling  activities,  a  PID  was  also  used  to  screen  samples 
and  prioritize  those  selected  for  laboratory  analysis. 

4.4.1. 2  Screening  for  TPH  and  PCB.  Field  screening  for  the  presence  of  TPH  and  PCBs  was  per¬ 
formed  on  a  limited  number  of  soil  samples  using  field  test  kits.  TPH  screening  was  performed  using 
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a  commercially  available  petroleum  hydrocarbon  test  kit  (color  indicator).  PCB  screening  was  performed 
using  Dexsil  CLOR-N-SOIL®  field  test  kits. 

4.4.2  Environmental  Sampling  Methods 

Environmental  samples  collected  by  the  field  investigation  team  included  surface  and  subsurface  soil, 
geotechnical,  sediment,  surface  water,  groundwater,  and  seawater  samples.  Detailed  descriptions  of 
sample  collection  procedures  are  provided  in  the  ESP  (USAF  1994c). 

4.4.2. 1  Surface  and  Shallow  Subsoil  Sampling.  Soil  samples  were  selected  for  analysis  either  from 
zones  of  obvious  contamination  identified  by  field  screening  procedures,  the  base  of  gravel  fill  material, 
the  tundra  mat/silt  interface,  or  the  top  of  the  permafrost.  Surface  (0  to  1.0  ft)  and  shallow  subsoil 
samples  (1.0  to  6.0  ft  below  ground  surface)  were  collected  using  a  clean,  stainless  steel  3-in  internal 
diameter  (i.d.)  hand-auger. 

4. 4. 2. 2  Subsoil  Sampling.  Borings  for  subsoil  sampling  were  advanced  using  a  mobile  track-mounted 
drill  rig  equipped  with  4.25-inch  i.d.  hollow-stem  augers.  Borings  were  advanced  using  standard  drill- 
and-drive  techniques.  Standard  penetration  test  data  were  recorded  for  each  sample  drive  in  blows  per 
6  inches.  A  registered  geologist  supervised  the  drilling  and  prepared  lithologic  logs  of  borings  using  the 
Unified  Soil  Classification  System  (USCS).  Undisturbed  subsoil  samples  were  collected  using  the 
Standard  Penetration  Test  procedure  split-spoon  method.  Sample  material  was  selected  for  laboratory 
analysis  from  zones  of  obvious  contamination  and  based  on  field  screening  information. 

4.4. 2. 3  Geotechnical  Sampling.  Geotechnical  sampling  included  bulk  soil  samples  collected  in  1 -gallon 
plastic  containers  for  grain-size  analysis.  Undisturbed  soil  samples  for  permeability  testing  were  collected 
using  Shelby  tubes. 

4.4.2.4  Lake  Sediment  Sampling.  Relatively  undisturbed  lake  sediment  samples  were  collected  firom 
near-shore  locations  using  a  clean  stainless-steel  3-in.  i.d.  hand  auger. 

4.4. 2. 5  Surface  Water  Sampling.  Surface  water  samples  were  collected  from  lakes,  standing  water  loca¬ 
tions  at  Sites  SS12,  SSll,  AOCl,  and  AOC6,  and  from  Kotzebue  Sound.  Extreme  care  was  taken  not 
to  suspend  sediment  in  the  water  prior  to  or  during  sampling.  Surface  water  samples  were  collected  prior 
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to  collecting  sediment  samples  at  all  lake  locations.  A  Wheaton  surface  water  sampler  was  used  to  collect 
representative  water  samples  from  below  the  water  surface. 

4.4.2.6  Groundwater  Sampling.  Groundwater  samples  were  collected  from  newly  installed  near-beach 
monitoring  wells.  Monitoring  wells  were  developed  and  stabilized  prior  to  sample  collection.  Ground- 
water  was  purged  from  each  monitoring  well  prior  to  sample  collection  using  a  clean  stainless  steel  bailer. 
Groundwater  sampling  was  conducted  in  all  monitoring  wells  using  a  Teflon  bailer  with  a  dedicated  bailer 
line  [and  a  Teflon  bottom-emptying  device  for  volatile  organic  compounds  (VOC)  samples  only] . 

4. 4. 2. 7  Seawater  Sampling.  The  collection  of  seawater  samples  was  conducted  using  surface  water 
sample  collection  procedures.  Seawater  samples  were  collected  from  below  the  water  surface,  approx¬ 
imately  5  ft  from  the  high  tide  mark. 

4.4.3  Decontamination  Procedures 

All  equipment  that  came  in  contact  with  potentially  contaminated  soil,  sediment,  or  water  was  decon¬ 
taminated  after  each  use  and  between  each  sample  location.  Equipment  decontamination  procedures  were 
developed  for  equipment  employed  during  the  field  investigation,  including  specific  procedures  for  large 
equipment  (e.g.,  drill  rig,  auger  flights,  and  well  casing),  small  tools  and  sampling  devices  (e.g.,  split- 
spoons,  bailers,  hand-augers),  and  field  instruments  (e.g.,  tapes,  well  sounders,  transducers,  and  water 
quality  probes).  Detailed  decontamination  procedures  are  outlined  in  the  ESP  (USAF  1994c). 

4.4.4  Monitoring  Well  Installation  and  Development 

A  total  of  13  groundwater  monitoring  wells  were  installed  at  Kotzebue  LRRS  between  27  June  and 
11  July  1994,  to  facilitate  an  evaluation  of  near-beach  groundwater  quality  and  potentiometric  levels 
(Figure  4-2).  Three  shallow  groundwater  monitoring  wells  were  installed  in  assumed  downgradient 
locations  between  Site  SS02-Waste  Accumulation  Area  No.  2/Landfill  and  Kotzebue  Sound  to  evaluate 
potential  contaminant  migration  via  groundwater.  Shallow  groundwater  monitoring  wells  were  installed 
in  nine  of  the  24  boreholes  advanced  at  the  ST05-Beach  Tanks  Site  to  estimate  the  extent  of  groundwater 
contamination,  provide  representative  and  reproducible  groundwater  samples  for  aquifer  characterization, 
and  to  evaluate  the  groundwater  potentiometric  surface  (see  Figure  4-2).  Six  additional  deeper  wells  were 
to  be  installed  to  evaluate  the  physical  and  chemical  characteristics  of  the  aquifer  at  depth  for  Site  ST05. 
However,  frozen  ground  encountered  at  relatively  shallow  depths  in  the  forebeach  well  locations,  and  the 
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Figure  4-2.  Monitoring  Wells  Installed  During  1994  Remedial  Investigation  at 
Kotzebue  LRRS,  Alaska. 
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presence  of  a  sandy  silt/silty  clay  confining  layer  at  approximately  13  feet  below  ground  surface  pre¬ 
empted  the  installation  of  the  deeper  wells.  One  groundwater  monitoring  well  was  installed  north  of  Site 
SS02  to  characterize  background  groundwater  quality  (see  Section  4.4. 10,  Background  Characterization). 

4.4.4.1  Monitoring  Well  Installation.  A  USAF  drilling  permit  was  obtained  prior  to  the  commencement 
of  drilling  at  Kotzebue  LRRS.  The  drilling  permit  was  signed  by  a  USAF  Site  Operator  and  copies  kept 
at  the  site  during  drilling.  The  utilities  at  Kotzebue  LRRS  are  located  above  ground,  because  of  the 
presence  of  permafrost.  All  well  construction  materials  such  as  well  casings,  screens,  sand,  and  bentonite 
were  provided  by  the  drilling  contractor.  Well  screens  and  casing  were  delivered  to  the  site  clean, 
wrapped  in  plastic,  and  boxed.  Casing  and  screen  sections  were  kept  covered  until  they  were  assembled 
and  lowered  into  the  borehole.  Figure  4-3  provides  a  construction  diagram  for  a  typical  groundwater 
monitoring  well  installed  at  Kotzebue  LRRS. 

The  borings  in  which  monitoring  wells  were  installed  were  drilled  using  a  track-mounted  hollow-stem 
auger  drill  rig  equipped  with  4.25-inch  inside  diameter  (i.d.)  hollow-stem  augers.  Borings  were  advanced 
using  standard  drill-and-drive  techniques.  Standard  penetration  test  data  were  recorded  for  each  sample 
drive  in  blows  per  6  inches.  A  registered  geologist  supervised  all  drilling  and  well  installations,  and 
prepared  lithologic  logs  of  borings  using  the  Unified  Soil  Classification  System  (USCS).  Table  4-8  pro¬ 
vides  groundwater  monitoring  well  construction  information.  Boring  logs  for  wells  installed  at  Kotzebue 
LRRS  are  provided  in  Appendix  A,  and  well  completion  diagrams  are  provided  in  Appendix  B. 

Screen  and  Casing  Construction  and  Placement—Momioxmg  wells  were  constructed  using 
2-inch  i.d.  Schedule  40  pvc  casing  and  screen.  Well  screens  typically  consist  of  0.02-inch  slot  size. 
However,  0.01-inch  screen  slot  size  was  used  for  the  construction  of  wells  completed  in  finer-grained 
material  (see  Table  4-8).  All  monitoring  well  screen  intervals  were  approximately  5  feet  in  length  (see 
Appendix  B). 

Groundwater  monitoring  well  screen  intervals  were  chosen  to  encompass  seasonal  variations  in  the 
elevation  of  the  groundwater  surface.  However,  this  was  difficult  to  accomplish  in  monitoring  wells 
installed  along  the  forebeach  at  Kotzebue  LRRS  due  to  the  shallow  nature  of  groundwater  and  the 
required  construction  of  a  surface  seal  at  a  minimum  of  2  feet  above  the  filter  pack  (see  Appendix  B). 
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TABLE  4-8.  SUMMARY  OF  GROUNDWATER  MONITORING  WELL  CONSTRUCTION  INFORMATION, 
1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
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Filter  Pack  Placement-AW  monitoring  wells  included  an  artificial  filter  pack  consisting  of  10-20 
silica  sand  for  0.02  inch  slot  screened  wells  and  20-40  silica  sand  for  0.01  inch  slot  screened  wells  (see 
Table  4-8). 

Filter  pack  material  was  carefully  added  to  the  borehole  annulus  to  avoid  bridging  of  the  filter  pack 
material  between  the  casing  and  the  hollow  stem  of  the  auger.  The  volume  of  filter  pack  material 
required  was  calculated  to  detect  possible  sand  bridging  or  slumping  of  the  borehole  wall  against  the 
screened  interval.  Each  well  was  surged  several  times  to  settle  the  filter  pack.  The  filter  pack  extended 
a  minimum  of  6  inches  above  the  top  of  the  screened  interval  (i.e.,  forebeach  monitoring  well  locations). 
The  filter  pack  was  extended  further  above  the  screen  at  locations  where  the  depth  to  groundwater 
permitted  compliance  with  the  IRP  Handbook. 

Bentonite  Seal  Placement  and  Well  Head  Completion-PoWomng  placement  of  the  filter  pack, 
sodium  bentonite  chips  were  added  to  within  1  feet  of  the  ground  surface  and  hydrated  to  form  a  seal 
above  the  filter  pack.  Each  bentonite  seal  was  completed  with  a  minimum  thickness  of  2.0  feet. 

Well  heads  were  completed  at  grade  using  a  flush  mount  aluminum  well  cover  set  in  a  concrete  surface 
seal.  The  well  identification  was  permanently  marked  on  the  well  cap  and  on  the  locking  monument. 

Surveying— Monitoring  wells  were  surveyed  according  to  specifications  presented  in  Sec¬ 
tion  4.4.11,  Sample  Location  Survey. 

4. 4. 4. 2  Monitoring  Well  Development.  Monitoring  well  development  was  conducted  between  05  July 
and  14  July  1994  at  Kotzebue  LRRS.  Each  newly  installed  monitoring  well  was  developed  no  sooner 
than  24  hours  and  no  later  than  5  days  after  completion.  Well  development  was  conducted  using  a 
combination  of  bailing  and  surging.  No  water  was  added  to  the  well  during  development.  Table  4-9 
provides  monitoring  well  development  information  for  Kotzebue  LRRS. 

4. 4. 4. 3  Groundwater  Purging.  All  groundwater  monitoring  wells  were  purged  immediately  prior  to 
groundwater  sample  collection.  A  minimum  of  three  to  five  casing  volumes  were  removed  from  each 
well  using  a  clean  stainless  steel  bailer  and  dedicated  bailer  line.  Field  parameters  including  pH,  conduc¬ 
tivity,  temperature,  and  turbidity  were  measured  during  well  purging  to  monitor  water  quality  parameter 
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stability  prior  to  sample  collection.  Table  4-10  provides  monitoring  well  purge  information  for  Kotzebue 
LRRS. 

Wastewater  generated  during  monitoring  well  installation  was  containerized  in  55-gallon  drums,  properly 
labeled,  and  stored  onsite  (see  Section  4.4.12,  Investigation  Derived  Waste  Management). 

4.4.5  Aquifer  Characterization 

Near-beach  aquifer  parameters,  including  horizontal  hydraulic  gradients,  groundwater  flow  rate  and 
direction,  and  hydraulic  conductivity  were  measured  during  the  Kotzebue  LRRS  1994  RI.  Hydraulic 
gradients  and  groundwater  flow  direction  were  determined  using  water  level  measurements  in  monitoring 
wells.  Hydraulic  conductivity  was  estimated  by  conducting  falling  and  rising  head  slug  tests  in  selected 
monitoring  wells.  Groundwater  flow  rates  were  established  based  on  hydraulic  gradient  measurements 
and  hydraulic  conductivity  estimates. 

Tidal  monitoring  was  conducted  in  monitoring  wells  installed  at  the  ST05-Beach  Tanks  Site  to  determine 
the  magnitude  and  extent  of  tidal  influences  on  the  local  near-beach  groundwater  system.  Tidal  moni¬ 
toring  activities  are  discussed  in  detail  in  Section  4.4.6,  Tidal  Influence  Assessment. 

4.4. 5.1  Static  Water  Level  Measurement.  Three  independent  series  of  static  water  level  measurements 
were  collected  during  the  1994  field  investigation.  Water  level  measurements  were  conducted  using  an 
electronic  water  level  indicator  to  measure  the  depth  to  the  groundwater  surface  in  each  monitoring  well 
installed  at  Kotzebue  LRRS  (see  Figure  4-2).  All  water  level  measurements  were  taken  from  the  same 
location  in  each  monitoring  well,  identified  by  a  permanent  notch  placed  in  the  top  of  the  well  casing. 
The  measuring  tape  and  probe  were  decontaminated  between  each  groundwater  measurement.  Static 
water  level  measurement  results  are  discussed  in  Section  4.6.1,  Static  Water  Level  Measurements. 

4.4.5.2  Aquifer  Slug  Tests.  Slug  tests  were  conducted  in  three  monitoring  wells  (ST05-MW4,  MW5, 
MW6)  installed  in  the  vicinity  of  the  ST05-Beach  Tanks  Site  to  evaluate  horizontal  hydraulic  conductivity 
in  the  near-beach  aquifer  at  Kotzebue  LRRS  (see  Figure  4-2).  The  slug  tests  consisted  of  both  rising-head 
and  falling-head  tests  performed  using  a  slug  designed  for  2-inch  i.d.  monitoring  well  construction.  All 
downwell  aquifer  testing  equipment  was  decontaminated  prior  to  initial  use  and  between  well  locations. 
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Calibrated  pressure  transducers  were  placed  into  the  monitoring  well  and  connected  to  a  data  logger 
system  used  to  continuously  record  groundwater  level  fluctuations  during  testing.  The  data  loggers  were 
programmed  for  slug  testing  prior  to  field  installation  and  activation.  They  were  initially  programmed 
for  a  sample  frequency  of  five  seconds  for  the  duration  of  the  slug  test  due  to  the  relatively  high  hydraulic 
conductivities  anticipated  in  the  Kotzebue  Sound  Beach  area.  However,  it  was  determined  that  hydraulic 
conductivities  were  even  higher  than  anticipated  (i.e.,  rapid  water  level  recovery  time)  and  the  sample 
frequency  was  increased  to  0.5  second  intervals. 

Static  water  level  measurements  collected  prior  to  each  slug  test  indicated  a  groundwater  surface  below 
the  top  of  the  well  screen  interval  in  two  monitoring  wells.  The  groundwater  surface  in  wells  ST05-MW4 
and  ST05-MW5  were  0.53  feet  and  0.90  feet  below  the  top  of  the  screen,  respectively.  However, 
monitoring  well  ST05-MW6  indicated  a  groundwater  level  at  0.79  feet  above  the  top  of  the  well  screen. 
In  monitoring  wells  ST05-MW4  and  MW5,  where  static  water  levels  are  within  the  screened  interval, 
falling-head  slug  tests  (slug  injections)  may  produce  an  overestimated  value  of  hydraulic  conductivity  due 
to  preferential  flow  into  the  unsaturated  zone  from  the  exposed  screen  interval  (Freeze  and  Cherry  1979). 
Therefore,  hydraulic  conductivity  values  have  been  estimated  using  the  rising-head  (slug  extraction) 
portion  of  the  slug  test.  Aquifer  slug  test  results  are  discussed  in  Section  4.6.2,  Slug  Test  Results. 

4.4.6  Tidal  Influence  Assessment 

The  influences  of  tides  on  the  Kotzebue  LRRS  near-beach  groundwater  system  can  directly  affect 
hydraulic  characteristics  and  geochemistry,  thereby  effecting  contaminant  migration  and  impacting  the 
evaluation  of  potential  remedial  alternatives.  Previous  IRP  site  characterization  studies  indicate  that  the 
near-beach  groundwater  system  at  Kotzebue  LRRS  is  influenced  by  tidal  fluctuations  in  Kotzebue  Sound. 
Water  level  measurements  collected  in  wells  installed  during  the  Kotzebue  LRRS  1994  remedial 
investigation  show  response  in  water  levels  relative  to  high  and  low  tide  cycles  in  Kotzebue  Sound  (see 
Section  4.6.1,  Static  Water  Level  Measurements. 

Continuous  tidal  monitoring  was  conducted  between  24  July  and  26  July  1994  to  evaluate  diurnal  tidal 
influences  on  the  near-beach  unconfined  groundwater  system  at  Kotzebue  LRRS.  Tidal  monitoring  was 
conducted  during  a  period  of  high  tidal  fluctuation  to  increase  the  potential  for  measurable  communication 
between  the  near-beach  aquifer  and  Kotzebue  Sound.  Three  shallow  monitoring  wells  installed  at 
Site  ST05  were  selected  to  evaluate  tidal  influence  on  the  near-beach  groundwater  system.  These  wells 
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include  ST05-MW4  (back-beach),  ST05-MW5  (mid-beach),  and  ST05-MW6  (fore-beach)  (see  Fig¬ 
ure  4-2).  In  addition  to  monitoring  wells,  a  standpipe  was  to  be  installed  at  the  shoreline  to  provide  base¬ 
line  tidal  data  for  comparison  with  tide  chart  predictions  and  well  response  records.  However,  attempts 
to  install  the  shoreline  station  (standpipe)  failed  due  to  a  moderately  steep  beach  face  and  unconsolidated 
beach  sands  and  gravel  which  prevented  the  standpipe  from  remaining  stationary  and  providing  a  common 
point  of  reference  (top  of  standpipe)  for  tidal  measurement. 

A  calibrated  pressure  transducer  (15  psi)  was  placed  in  each  monitoring  well  and  connected  to  a  TerraS, 
four-channel  data  logger  system  programmed  to  continuously  record  groundwater  level  fluctuations  at  a 
sample  frequency  of  10  minutes  for  the  duration  of  the  test.  Tidal  monitoring  was  conducted  for  a  48-hr 
period  to  encompass  four  diurnal  tide  cycles.  During  the  installation  of  pressure  transducers  for  tidal 
monitoring  it  was  determined  that  two  10  psi  transducer  sensors  were  non-functional;  assumed  damaged 
during  transport  to  the  site.  Only  two  functional  15  psi  pressure  transducers  were  now  available  to  field 
personnel.  A  decision  was  made  to  place  one  transducer  in  the  fore-beach  monitoring  well  (MW6)  for 
the  duration  of  the  test.  The  other  transducer  was  placed  in  the  back-beach  well  MW4  for  the  first 
24  hours  of  the  test,  and  then  it  was  moved  to  the  mid-beach  well  MW5  for  the  remaining  24  hours  of 
the  test.  Tidal  monitoring  results  are  discussed  in  Section  4.6.3,  Tidal  Monitoring  Results. 

4.4.7  Geotechnical  Assessment 

Three  primary  lithologies  characterize  the  Kotzebue  LRRS.  They  consist  of  beach  sands  and  gravels, 
native  silty  soils  associated  with  the  tundra  hill  and  surrounding  area,  and  gravel  fill  material  used  for 
roads  and  facility  foundations.  To  support  the  contaminant  migration  assessment  for  each  lithology,  three 
geotechnical  samples  from  each  lithology  were  collected  to  evaluate  their  physical  properties,  including 
permeability  and  grain  size  distribution.  In  addition  to  geotechnical  sampling,  three  soil  samples  from 
each  lithology  were  collected  for  the  analysis  of  total  organic  carbon  (TOC)  to  evaluate  the  potential  for 
contaminant  sorption  within  specific  lithologies.  The  following  tests  were  conducted  for  geotechnical  and 
TOC  characterization: 


Test 

Test  Method 

Number  of  Samples  j 

Beach  Sands/ 
Gravels 

Silty  Soil 

Gravel  Fill 

Soil  Permeability 

Constant-head 
(ASTM  Method  D5084) 

3 

3 

3 

Grain  Size  Distribution 

ASTM  C136  and  D422 

3 

3 

3 

Total  Organic  Carbon 
(soil) 

EPA  Method  9060 

3 

3 

3 

Three  soil  samples  were  collected  from  the  Kotzebue  LRRS  beach  area,  one  each  in  the  back-beach 
(Sample  SS02-6710-B),  mid-beach  (Sample  ST05-GT7-B),  and  fore-beach  (Sample  SS02-GT8-B)  areas, 
and  submitted  for  grain-size  analysis,  soil  permeability  testing,  and  total  organic  carbon.  Samples  were 
collected  from  the  vadose  zone  above  the  groundwater  surface  and  from  the  saturated  zone  just  below  the 
groundwater  surface.  Sampling  was  conducted  in  areas  determined  to  be  free  of  contamination  by  the 
field  sampling  team  (Figure  4-4).  Shelby  tubes  were  to  be  used  to  collect  undisturbed  sediment  samples 
from  the  beach  area  for  permeability  testing.  However,  due  to  the  unconsolidated  nature  of  these 
materials  (including  sandy  Gravels)  the  shelby  tubes  were  unable  to  collect  an  undisturbed  sample.  Beach 
area  soils  collected  for  permeability  testing  required  recompaction  by  the  testing  laboratory. 

Three  geotechnical  and  TOC  soil  samples  including  AOC8-GT1-T,  AOC6-GT3-T,  and  AOC7-GT6-T 
were  collected  to  characterize  the  native  tundra  environment  at  Kotzebue  LRRS  (see  Figure  4-4).  Geo¬ 
technical  sampling  was  conducted  in  areas  assumed  to  be  free  of  contamination.  Geotechnical  samples 
were  submitted  for  grain-size  analysis  and  soil  permeability  testing.  Total  organic  carbon  samples  were 
collected  at  each  location.  Shelby  tubes  were  used  to  collect  undisturbed  samples  for  permeability  testing. 

Three  geotechnical  and  TOC  soil  samples  were  collected  to  characterize  engineered  fill  materials  at 
Kotzebue  LRRS,  including  Samples  AOC8-GT2-F,  AOC6-GT4-F,  and  AOC4-GT5-F  (see  Figure  4-4). 
Geotechnical  sampling  was  conducted  in  areas  assumed  to  be  free  of  contamination.  Undisturbed  soil 
samples  were  collected  in  Shelby  tubes  for  permeability  testing.  Geotechnical  samples  were  submitted 
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for  grain-size  analysis  and  soil  permeability  testing.  Total  organic  carbon  samples  were  collected  at 
each  location.  Results  of  the  geotechnical  assessment  conducted  at  Kotzebue  LRRS  are  discussed  in 
Section  4.6.4,  Geotechnical  Sample  Results. 

4.4.8  Gradiometric  Survey 

During  a  previous  IRP  investigation  conducted  at  Kotzebue  LRRS  some  former  landfill  wastes  were 
reported  buried  within  the  SS02-Waste  Accumulation  Area  No.  2/Landfill  Site  (see  Figure  4-1).  In  Sep¬ 
tember  1993,  a  site  survey  was  conducted  at  Site  SS02,  revealing  areas  of  mounding  that  contain  landfill 
debris,  including  metal  wastes  such  as  drums  and  other  empty  containers  and  metal  debris.  The  buried 
landfill  wastes  described  during  previous  IRP  investigation  were  suspected  to  comprise  the  mounding 
observed  during  the  1993  Site  Survey. 

During  the  Kotzebue  LRRS  1994  RI,  a  gradiometric  survey  at  Site  SS02-Waste  Accumulation  Area 
No.  2/Landfill  was  conducted  to  identify  the  presence  or  absence  of  buried  metallic  objects  and  their 
locations.  A  Ferro-Trac™  magnetic  locator  (Model  No.  FT-60)  was  used  to  map  the  lateral  extent  of 
buried  metallic  debris.  The  hand-held  locator  contains  two  magnetic  sensors.  The  two  sensors  are  used 
to  balance  out  the  effect  of  the  Earth’s  magnetic  field.  As  the  locator  passes  over  the  ground  surface, 
it  reacts  to  changes  in  the  ambient  magnetic  field  caused  by  the  proximity  of  the  lower  sensor  to  buried 
metallic  objects.  These  changes  are  displayed  as  an  audio  signal  and  on  a  meter  built  into  the  locator. 
Prior  to  conducting  the  gradiometric  survey  the  locator  was  calibrated  (zeroed)  in  an  area  where  buried 
metallic  objects  were  not  anticipated  to  be  present. 

The  gradiometric  survey  was  conducted  by  establishing  a  grid  oriented  parallel  to  the  long  axis  of  the 
landfill  and  using  25-feet  spacings  between  instrument  readings.  The  grid  consisted  of  50  rows  including 
seven  cells  of  25  by  25  feet  grids  in  each  row  for  a  total  of  350  cells.  Results  of  the  gradiometric  survey 
are  discussed  in  Section  4.6.5,  Gradiometric  Survey  Results. 

4.4.9  Natural  Attenuation  Assessment 

Data  has  been  obtained  to  specifically  address  whether  natural  attenuation  is  active,  and  to  what  extent 
biodegradation  may  be  responsible  for  the  reduction  of  petroleum  hydrocarbon  contaminant  concentrations 
in  soils,  surface  water,  and  groundwater  at  Kotzebue  LRRS.  Geochemical  parameters  were  measured 
in  surface  waters  and  groundwater  both  upgradient  and  downgradient  of  known  source  areas  to  document 
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the  relationship  between  aqueous  geochemistry  and  contaminant  chemistry,  allowing  an  evaluation  of  the 
effect  of  natural  biodegradation  on  these  two  impacted  media  at  known  source  areas.  Additionally,  soils 
have  been  evaluated  using  carbon  chain  ratios  (straight-chain/branched-chain)  to  determine  the  difference 
in  composition  between  fresh  and  degraded  diesel  fuel  at  known  source  areas.  Results  of  the  natural 
attenuation  assessment  are  provided  in  Section  4.6.6.  The  following  sections  discuss  the  methodology 
employed  to  assess  natural  attenuation  of  petroleum  hydrocarbon  contaminants  in  soils,  surface  waters, 
and  groundwater  at  Kotzebue  LRRS. 

4.4.9,1  Soils.  A  method  has  been  developed  to  evaluate  whether  natural  attenuation  is  active,  and  to 
what  extent  biodegradation  may  be  responsible  for  a  lowering  of  arctic-grade  diesel  fuel  contaminant 
concentrations  at  Kotzebue  LRRS.  Diesel  fuel  is  a  complex  mixture  of  hydrocarbons  produced  by  the 
distillation  of  crude  oil.  The  dominant  hydrocarbons  in  fresh  diesel  fuel  are  n-alkanes  that  range  from 
C9  to  €20-  Analyses  have  shown  that  the  dominant  compounds  found  in  environmentally  degraded  diesel 
fuel  are  branched-chain  hydrocarbons  called  isoprenoids  (Christensen  and  Larson  1993).  Differences  in 
the  composition  of  fresh  and  degraded  diesel  fuel  have  been  expressed  in  terms  of  a  ratio  between  n- 
alkanes  (straight-chain)  and  isoprenoids  (branched-chain)  hydrocarbons  (e.g.,  Ci7/pristane).  Diesel  fuel 
TPH  analyses  typically  measure  hydrocarbons  in  the  range  of  C9  to  C2o-  An  evaluation  of  straight- 
chain/branched-chain  ratios  provides  a  method  to  demonstrate  the  occurrence  of  natural  attenuation  of 
diesel  fuel  contamination  in  soils  at  Kotzebue  LRRS. 

Previous  studies  citing  the  use  of  carbon  ratios  to  evaluate  diesel  fuel  degradation  in  soils  have  typically 
depended  on  the  use  of  Ci7/pristane,  Cjg/phytane,  and  pristane/phytane  ratios  for  measuring  bio¬ 
degradation  in  soils  (Glaser  1991;  Flathman  et  al.  1991).  Branched-chained  hydrocarbons  such  as 
pristane  and  phytane,  are  more  resistant  to  biodegradation  than  straight-chained  €^7  and  C^g.  As 
biodegradation  proceeds,  the  ratios  of  straight-chain  to  branched-chain  hydrocarbons  will  decrease 
(Christensen  and  Larson  1993).  The  primary  source  of  TPH  and  BETX  compounds  detected  in  soils  and 
waters  at  Kotzebue  LRRS  is  arctic-grade  diesel  fuel,  which  contains  more  low  molecular  weight  hydro¬ 
carbons  than  does  normal  diesel  fuel.  This  fact  is  confirmed  by  a  review  of  chromatograms  generated 
from  the  analysis  of  product  material  (i.e.,  arctic-grade  diesel  fuel)  and  from  analysis  conducted  on 
weathered  soil  samples  collected  from  areas  of  known  diesel-fuel  release  (e.g..  Site  SS  12-Spills  No.  2 
and  3).  Chromatograms  of  arctic-grade  diesel  and  associated  weathered  soil  samples  reveal  alkanes 
concentrated  in  the  C12  to  Cj3  range;  typically  showing  very  low  alkane  detection  past  C15  or  C15.  Due 


83 


to  the  lighter  nature  of  arctic  diesel  fuel  the  use  of  typical  ratio  pairs  (Cj^/pristane  or  Cjg/phytane)  to 
evaluate  biodegradation  in  soils  is  not  practical  at  Kotzebue  LRRS. 

A  method  has  been  developed  through  gas  chromatography/mass  spectrometry  (GC/MS)  analysis  to 
evaluate  straight-chain/branched-chain  hydrocarbon  ratios  in  arctic-grade  diesel  fuel  and  in  weathered 
soil  samples  collected  at  Kotzebue  LRRS.  The  following  section  discusses  the  methodology  employed, 
site/sample  selection  criteria,  and  carbon  ratio  results  used  which  suggest  that  natural  attenuation  is  active, 
and  that  microbial  biodegradation  may  be  responsible  for  TPH  concentration  reduction  at  Kotzebue 
LRRS. 


Study  Approach— A  sample  of  arctic-grade  diesel  fuel  was  collected  from  a  fuel  distribution  source 
in  Kotzebue,  Alaska.  The  sample  was  submitted  for  GC/MS  analysis.  Results  of  the  arctic-diesel 
standard  revealed  the  predominance  of  the  straight  chain  alkanes  discussed  by  Christensen  and  Larson 
(1993).  The  analytical  laboratory  then  performed  GC/MS  analysis  on  a  selected  a  number  of  soil  samples 
submitted  from  Kotzebue  LRRS.  When  the  arctic-grade  diesel  standard  results  were  compared  to  those 
of  weathered  samples,  a  significant  decrease  in  straight-chain  hydrocarbons  was  observed  between  the 
diesel  standard  and  the  material  extracted  from  the  weathered  soils.  In  addition,  a  number  of  branched- 
chain  hydrocarbons  were  identified  from  the  soils  which  appeared  to  be  conservative  when  compared  with 
similar  branched-chain  hydrocarbons  identified  in  the  original  diesel  fuel  standard.  Branched-chain 
hydrocarbons  have  been  reported  as  being  resistant  to  microbial  attack  (Norris  et  al.  1994).  This  charac¬ 
teristic  might  allow  a  differentiation  between  straight-chain  and  branched-chain  species  which  would 
suggest  the  operation  of  microbial  action  by  indigenous  microbial  populations. 

Four  distinct  (refractory)  branched-chain  hydrocarbons,  which  occurred  between  Cj2  and  €^5  in  the 
chromatograms,  were  selected  to  serve  as  benchmarks  for  straight-chain/branch-chain  degradation  ratio 
assessment.  Figure  4-5  is  a  chromatogram  of  a  500  jiglmL  arctic  diesel  fuel  standard  obtained  in 
Kotzebue,  Alaska.  The  straight-chain  hydrocarbons  (Cg  through  Cjg)  and  the  four  branched-chain  hydro¬ 
carbon  benchmarks  (Bj  through  B4)  selected  for  evaluation  are  identified  in  the  figure. 
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A  number  of  assumptions  provide  an  underlying  basis  for  the  work  conducted  and  conclusions  drawn 
during  this  study: 

■  It  is  assumed  that  the  sample  of  unweathered  arctic  diesel  fuel  collected  from  Kotzebue, 
Alaska  is  representative  of  the  weathered  arctic  diesel  encountered  in  the  environmental 
samples  taken  on  the  site. 

■  It  is  assumed  that  one  may  depend  on  the  literature  reviewed  and  cited  to  support  the 
statement  that  "branched  chain  alkanes  are  much  more  resistant  to  microbially  mediated 
degradation  than  the  associated  straight  chain  alkanes"  (Christensen  and  Larson  1993)  and 
(Norris  et  al.  1994). 

■  It  is  assumed  that  the  subset  of  environmental  samples  selected  were:  1)  meaningful  in 
spatial  distribution  relative  to  the  spill  sites  under  investigation;  and  2)  contained  TPH 
concentrations  which  allowed  sufficient  instrumental  response  to  allow  quantitation  of 
peak  areas  without  substantial  concerns  for  statistical  variability. 

Analytical  Methodology~FoT  the  purpose  of  this  study,  all  samples  were  analyzed  by  GC/MS 
technique  to  obtain  retention  time,  peak  area,  and  speciation  data  for  the  individual  hydrocarbons 
observed.  Samples  were  first  screened  to  determine  approximate  analyte  levels  so  as  not  to  overload  the 
chromatographic  column.  A  representative  soil  sample  portion  was  then  weighted,  and  extracted  with 
methylene  chloride.  The  resulting  methylene  chloride  extract  was  then  concentrated  to  a  volume  of  one 
milliliter  for  instrumental  analysis. 

A  one  to  two  microliter  aliquot  was  injected  into  the  GC/MS.  The  constitution  mass  of  57  was  chosen 
for  this  study  to  reduce  other  non-hydrocarbon  interferences.  Because  arctic  diesel  was  the  expected 
contaminant,  an  arctic  diesel  analytical  standard  (collected  from  Kotzebue,  Alaska)  was  first  analyzed  with 
a  method  blank,  matrix  spikes,  and  followed  by  the  selected  environmental  site  samples. 

Identification  of  Branched  Chain  Alkanes— Iht  Finnigan  Mass  Spec  system  allows  for  the 
computerized  archiving  of  the  ion  fragments  that  are  produced  when  the  compounds  in  the  sample  pass 
through  the  instrument’s  detector  stage.  The  data  can  be  retrieved  to  a  "snapshot"  of  the  ion  fragments 
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in  the  detector  as  the  peak  of  interest  elutes.  The  list  of  fragments  and  their  abundances  becomes  a 
characteristic  which  is  quite  representative  of  an  individual  compound.  The  pattern  of  fragments  can  be 
computer  matched  against  a  library  of  over  50,000  compounds  and  the  three  best  fits  reported.  The 
results  of  this  exercise  for  the  branched-chain  peaks  B1  through  B4  provide  two  important  outcomes. 
First,  analysis  of  the  ion  patterns  leads  to  the  conclusion  that  the  number  of  carbon  atoms  associated  with 
B1  through  B4  is  likely  to  be:  B1  =  13,  B2  =  14,  B3  =  15,  and  B4  =  16.  Secondly,  the  most  likely 
matches  of  library  compounds  confirm  these  conclusions  and  provide  likely  candidates  for  the  compounds, 
although  an  unambiguous  identification  is  not  possible  with  the  present  information.  The  best  fit  between 
the  "B"  fragment  pattern  and  the  library  compounds  are  presented  as  follows: 

B1  6-methyl  dodecane;  3,6-dimethyl  undecane;  2,5-dimethyl  undecane 

B2  7-methyl  tridecane;  4,6-dimethyl  dodecane;  tetradecane 

B3  2,7,10-trimethyl  dodecane;  2,6,11-trimethyl  dodecane;  2,6,10-trimethyl  dodecane 

B4  hexadecane;  2-methyl-8-propyl  dodecane;  7-propyl  tridecane 

The  library  matches  indicate  a  consistent  number  of  carbon  atoms  per  molecule,  which  is  expected  from 
the  order  in  which  the  "B"  compounds  elute  from  the  column.  Branched  structures  of  varying  degrees 
of  complexity  are  the  rule  predominating  selection  from  the  library,  with  only  2  of  12  matches  given  as 
straight  chain  compounds. 

Site/Soil  Sample  Selection  Criteria—Tv/o  sites  characterized  during  the  Kotzebue  LRRS  1994 
remedial  investigation  were  selected  to  evaluate  natural  attenuation  of  petroleum  hydrocarbon  contami¬ 
nation  in  soils,  including  Sites  ST05-Beach  Tanks  and  SS12-Spills  No.  2  and  3.  These  sites  were  selected 
because  of  the  nature  and  extent  of  contamination  [known  and/or  suspected  diesel-fuel  release(s)]  and 
because  previous  IRP  investigation  results  indicated  these  sites  may  potentially  pose  a  risk  to  the  environ¬ 
ment.  Sample  selection  criteria  for  each  site  location  includes  the  following: 
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Samples  must  reveal  an  elevated  diesel  range  organics  concentration  to  allow  ratio 
comparison  (i.e.,  >  500  mg/kg).  One  background  sample  was  selected  to  ensure  that  the 
branched-chain  hydrocarbon  benchmarks  did  not  occur  in  native  organic  materials. 


■  Samples  were  selected  along  suspected  contaminant  flow  paths  to  evaluate  the  degree  of 
natural  attenuation  occurring  adjacent  to  and  removed  from  the  suspected  source  area. 


Three  samples  were  selected  for  evaluation  at  each  site  based  on  the  selection  criteria  given  above. 
Samples  selected  at  Site  SS  12-Spills  No.  2  and  3  include  SB15,  SB20,  and  SB24.  Samples  selected  at 
Site  ST05-Beach  Tanks  includes  SB22  (background),  SB24,  and  SB08  (Figure  4-6).  General  information 
for  the  selected  samples  is  provided  below: 


Sample 

Identification 

Sample  Depth 
(feet-BGS) 

Original  Diesel  Range 
Organics  Results 
(mg/kg) 

Sample 

Description 

SS12-SB15 

1.5 

clayey  Silt  (native  tundra) 

SS12-SB20 

1.0 

clayey  Silt  (native  tundra) 

SS12-SB24 

1.0 

1,900 

clayey  Silt  (native  tundra) 

ST05-SB22 

8.5 

3.9 

sandy  Gravel 

ST05-SB24 

8.0 

18,000 

sandy  Gravel 

ST05-SB08 

4.0 

9,000 

gravelly  Sand 

Results  of  the  natural  attenuation  assessment  for  soils  at  Kotzebue  are  discussed  in  Section  4.6.6,  Natural 
Attenuation  Assessment  Results. 


4.4.9.2  Near-Beach  Groundwater  Flowpath.  Naturally  occurring  subsurface  attenuation  processes 
including  both  destructive  (e.g.,  biodegradation,  aerobic  oxidation,  and  hydrolysis)  and  nondestructive 
(e.g.,  sorption,  dilution,  and  volatilization)  mechanisms  can  bring  about  a  reduction  in  the  total  mass  of 
contaminant  dissolved  in  groundwater  (Wiedermeier  et  al.  1994).  The  geochemical  relationship  between 
groundwater  and  contamination  as  groundwater  moves  through  a  contamination  source  area  can  provide 
a  means  to  determine  if  natural  attenuation  is  active,  and  to  what  extent  biodegradation  may  be  respon¬ 
sible  for  a  reduction  in  contaminant  concentrations  in  groundwater. 
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Figure  4-6.  Natural  Attenuation  Assessment  Sample  Locations  for  Sites  SS12  and  ST05, 1994  Remedial  Investigation, 
Kotzebue  LRRS,  Alaska. 


In  1992,  the  USAF  removed  three  large  fuel  storage  tanks  located  adjacent  to  Kotzebue  Sound  (see 
Section  3.4,  Beach  Tanks  Removal).  The  former  beach  tanks  and  associated  fuel  supply  system  is  the 
suspected  source  of  near-beach  aquifer  contamination  at  Kotzebue  LRRS. 

A  suite  of  geochemical  parameters  (see  Table  4-6)  was  measured  in  near-beach  groundwater  samples 
obtained  from  monitoring  wells  located  both  upgradient  and  downgradient  of  the  Beach  Tank  pads  (see 
Figure  4-6).  Four  monitoring  wells  (ST05-MW6,  MW8,  MW9  and  SS02-MW3)  located  within  the  fore¬ 
beach,  three  mid-beach  monitoring  wells  (ST05-MW2,  MW3,  and  MW5),  and  two  back-beach  monitoring 
wells  (ST05-MW4  and  MW7)  were  included  in  the  geochemical  groundwater  investigation.  Measured 
changes  in  groundwater  geochemistry  in  the  near-beach  aquifer  are  discussed  in  Section  4.6.6,  Natural 
Attenuation  Assessment  Results. 

4. 4. 9. 3  Surface  Water  Pathway.  The  geochemical  relationship  between  surface  water  and  contamination 
as  surface  water  moves  through  a  contamination  source  area  can  provide  a  means  to  determine  if  natural 
attenuation  is  active,  and  to  what  extent  biodegradation  may  be  responsible  for  a  reduction  in  contaminant 
concentrations  in  surface  water. 

A  suite  of  geochemical  parameters  (see  Table  4-6)  was  measured  in  surface  water  samples  used  to 
evaluate  natural  attenuation  along  a  750  ft  complex  surface  water  drainage  pathway  at  Site  SS12  (see 
Figure  4-6).  The  Kotzebue  LRRS  facility  is  located  on  a  topographic  high,  and  an  unaffected  surface 
water  sample  from  Site  SS12  could  not  be  located  directly  associated  with  the  facility.  A  background 
surface  water  sample  (e.g.,  collected  from  Background  Station  #2)  was  characterized  for  geochemical 
parameters  (see  Section  4.4.10,  Background  Characterization).  A  discussion  regarding  the  occurrence 
of  natural  attenuation  along  the  surface  water  flowpath  at  Site  SS12  is  provided  in  Section  4.6.6,  Natural 
Attenuation  Assessment  Results. 

4.4.10  Background  Characterization 

Previous  field  investigation  activities  conducted  at  Kotzebue  LRRS  did  not  include  the  collection  and 
analysis  of  background  samples.  The  concentration  of  contaminants  detected  in  background  samples 
collected  during  the  1994  field  investigation  provides  the  baseline  concentration  data  necessary  to  evaluate 
site-specific  samples  collected  from  each  media  and  source  area  during  the  remedial  investigation. 
Background  characterization  included  those  analyses  performed  and  media  sampled  during  the  1994 
remedial  investigation  (see  Table  4-5).  Figure  4-7  identifies  background  sample  stations.  A  summary 
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Figure  4-7.  Background  Sample  Station  Locations,  1994  Remedial  Investigation, 
Kotzebue  LRRS,  Alaska. 
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of  maximum  contaminant  concentrations  detected  in  background  media  is  provided  by  analytical  method 
in  Section  4.5,  Summary  of  Analytical  Results).  A  discussion  of  analytical  results  associated  with  media 
specific  background  characterization  is  provided  in  Section  4.6.7,  Background  Characterization  Results. 

4.4.11  Sample  Location  Survey 

All  sample  locations  were  identified  with  a  marking  flag  bearing  the  sample  designation  during  the 
Kotzebue  LRRS  1994  RI.  Marking  flags  were  placed  at  the  time  of  sample  collection  and  remained  in 
place  until  the  sample  locations  were  surveyed.  Background  sample  locations  were  not  surveyed  due  to 
their  limited  access  and  distance  from  the  site.  Access  was  provided  to  all  groundwater  monitoring  wells 
installed  at  Kotzebue  LRRS  for  well  location  and  elevation  survey. 

Surveying  was  conducted  between  25  July  and  27  July  1994  by  the  USAF  611  CES/CECC.  Surveying 
control  points  (benchmarks)  used  by  the  611  CES/CECC  for  survey  data  were  similar  to  those  used 
during  the  previous  IRP  investigation  conducted  at  Kotzebue  LRRS,  including  U.S.  Core  of  Engineers 
(COE)  benchmarks  COE  "BAG"  and  COE  B.C.  MON  "BAT".  The  use  of  COE  control  points  provided 
for  direct  correlation  to  previous  work  performed  at  the  site.  However,  the  611  CES/CECC  has  deter¬ 
mined  that  the  surface  elevation  provided  on  COE,  "BAT"  was  a  relative  elevation  that  cannot  be 
referenced  directly  to  a  common  datum  (i.e..  Mean  Sea  Level).  Therefore,  all  sample  survey  elevations 
for  Kotzebue  LRRS  are  reported  as  relative  to  COE,  BAT. 

Longitude  and  latitude  coordinates  for  all  sample  locations  were  surveyed  to  within  0.5  feet.  The  ground 
surface  elevation  at  each  location  was  surveyed  to  ±0.1  feet.  The  elevation  of  all  newly  installed 
monitoring  wells  was  surveyed  to  within  ±0.01  feet  at  the  water  level  measuring  point  (notch)  on  the  top 
of  the  well  casing  (TOC).  Survey  data  was  recorded  using  the  COE  reference.  All  horizontal  coor¬ 
dinates  have  been  converted  by  the  611  CES/CECC  to  the  state-plane  coordinate  system  (reference 
NAD ’83;  AK7).  Sample  location  survey  data  measured  during  the  Kotzebue  LRRS  1994  remedial 
investigation  is  provided  in  Appendix  C. 

4.4.12  Investigation  Derived  Waste  Mans^ement 

The  minimization  of  investigation  derived  wastes  (IDW)  was  an  important  objective  during  the  planning 
and  execution  of  field  sampling  activities  at  Kotzebue  LRRS.  Decontamination  of  field  equipment,  sub¬ 
soil  sampling,  groundwater  monitoring  well  development,  and  groundwater  sampling  all  generated  IDW, 
including  wastewater,  soils,  used  personal  protective  equipment,  and  field  test  kit  residuals.  Additionally, 
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an  interim  remedial  action  conducted  at  Site  SS02-Waste  Accumulation  Area  No.  2/Landfill  generated 
tar  laden  soil/product  material  and  waste  drums.  A  detailed  description  of  IDW  management  is  provided 
in  the  Kotzebue  LRRS  Work  Plan  (USAF  1994a). 

All  IDW  were  containerized  in  55,  85,  and  110  gal  drums,  segregated  by  type  and  matrix  (soil, 
wastewater,  etc.),  properly  labeled,  stored  within  a  secure  onsite  containment  area,  and  inventoried 
(Table  4-11).  At  the  completion  of  RI/FS  field  activities,  decontamination  wastewater  was  treated  using 
an  in-field  carbon  filtration  system,  recontainerized,  and  sampled  for  DROs  (Method  AK102),  VOCs 
(EPA  Method  8260),  SVOCs  (EPA  Method  8270),  and  pesticides/PCBs  (EPA  Method  8081).  In 
addition,  wastewater  generated  during  monitoring  well  development  and  groundwater  sampling  activities 
was  treated  using  the  carbon  filtration  system  and  sampled  for  VOCs  (EPA  Method  8260),  SVOCs  (EPA 
Method  8270),  and  TPH  (Method  AK102).  At  the  completion  of  the  1994  field  effort  all  IDW  drums 
were  moved  and  stored  in  the  garage  area  of  the  Composite  Facility.  The  garage  area  was  secured  and 
locked  during  demobilization  as  directed  by  the  611th  CES. 

On  23  September  1994,  a  technical  memorandum  was  submitted  to  the  AFCEE  and  61 1th  CES  regarding 
the  evaluation  of  IDW  and  disposal  alternative  recommendation  for  wastes  stored  at  Kotzebue  LRRS. 
In  order  to  determine  appropriate  IDW  disposition  in  accordance  with  state  and  federal  regulations, 
sample  analytical  results  were  evaluated  to:  1)  determine  if  constituents  are  classified  as  a  hazardous 
waste  as  defined  by  the  Resource  Conservation  and  Recovery  Act  (RCRA);  and  2)  compare  against 
established  state  and  federal  health-based  standards.  Based  on  a  review  of  the  analytical  data,  including 
TCLP  analyses  of  tar  wastes  at  Site  SS02,  none  of  the  IDW  are  classified  as  RCRA  regulated  (hazardous) 
wastes  based  on  toxicity.  Results  of  TCLP  analyses  at  Site  SS02  are  included  in  Appendix  L.  Diesel 
range  organics  detected  at  low  concentrations  in  treated  decontamination  wastewater  and  treated 
groundwater  samples  exceed  the  Alaska  Department  of  Environmental  Conservation  (ADEC)  water 
quality  criteria  at  0.015  mg/L.  However,  remedial  investigation  results  indicate  that  surface  water  DRO 
concentrations  at  the  site  far  exceed  DRO  concentrations  in  treated  wastewaters.  Based  on  the  evaluation 
of  IDW  at  Kotzebue  LRRS  the  611  CES  requested  ADEC  approval  for  onsite  discharge  of  carbon-treated 
wastewaters  (approximately  1,100  gallons)  stored  at  Kotzebue  LRRS.  Based  on  review  of  available 
information  the  ADEC  granted  approval  to  the  611  CES  for  onsite  discharge  of  treated  wastewaters. 

An  inventory  of  IDW  contained  and  stored  at  Kotzebue  LRRS  is  provided  in  Table  4-11.  IDW  inven¬ 
toried  drums  1  through  21  formerly  contained  treated  wastewaters.  During  the  October  1994  interim 
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TABLE  4-11.  KOTZEBUE  LRRS  INVESTIGATION  DERIVED  WASTES  DRUM  INVENTORY, 
1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
(Page  1  of  2) 


Drum 

Inventory 

Identification 


Contents 

Origin 

Matrix/Disposition 

Decontamination  Wastewater 

Decon 

Treated  Water 

Decontamination  Wastewater 

Decon 

Treated  Water 

Decontamination  Wastewater 

Decon 

Treated  Water 

Decontamination  Wastewater 

Decon 

Treated  Water 

Decontamination  Wastewater 

Decon 

Treated  Water 

Decontamination  Wastewater 

Decon 

Treated  Water 

Decontamination  Wastewater 

Decon 

Treated  Water 

ST05-MW2 

ST05-MW3,  SS02-MW3, 
ST05-MW7,  MW8,  MW9 

Development 

Purge 

Purge 

Treated  Water 
Treated  Water 
Treated  Water 

ST05-MW2 

ST05-MW1,  MW2,  MW4,  MW5, 
MW6 

Development 

Purge 

Treated  Water 
Treated  Water 

SS02-MW1 

ST05-MW1 

Development 

Development 

Treated  Water 
Treated  Water 

ST05-MW1 

Development 

Treated  Water 

ST05-MW5 

Development 

Treated  Water 

SS02-MW2,  MW3 

ST05-MW2 

Development 

Development 

Treated  Water 
Treated  Water 

SS02-MW2,  MW3 

Development 

Treated  Water 

ST05-MW4 

Development 

Treated  Water 

ST05-MW4 

Development 

Treated  Water 

ST05-MW8,  MW9 

Development 

Treated  Water 

ST05-MW6 

Development 

Treated  Water 

ST05-MW7 

Development 

Treated  Water 

ST05-MW3 

Development 

Treated  Water 

ST05-MW7 

Development 

Treated  Water 

Carbon  Treatment  Unit 
(Westates  Aqua  Scrub) 

Treatment  Unit 

Carbon/Water 

Used  Personal  Protection  Gear/ 
Used  Dexsil  PCB  Test  Kits 

7/24  Tar  Cap  & 
7/28  Removal  Test 
Kit  Use 

PPE/Test 

Kit  Residuals 

ST05-SB2,  SB3,  SB4,  SBIO,  SB14 

Soil  Borings 

Soils 

ST05-SB1,  SBll,  SB12,  SB15, 
SB18,  SB19,  SB22 

Background  SBl 

Soil  Borings 

Soils 

Generation  Date 


6/22/94 


6/22/94 


6/22/94 


6/22/94 


6/22/94 


6/22/94 


7/28/94 


7/8/94 

7/19/94 

7/19/94 


7/12/94 

7/17/94 


7/8/94 


7/11/94 


7/14/94 


7/8/94 


7/8/94 


7/12/94 


7/11/94 


7/15/94 


7/8/94 


7/13/94 


7/27-28/94 


7/24-28/94 


6/28/94-7/9/94 


6/27/94-7/13/94 


Treatment  Date 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/27/94 


7/28/94 


7/28/94 


7/28/94 


7/28/94 


7/28/94 


7/28/94 


7/28/94 


7/28/94 


7/28/94 


NA 
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TABLE  4-11.  KOTZEBUE  LRRS  INVESTIGATION  DERIVED  WASTES  DRUM  INVENTORY, 
1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
(Page  2  of  2) 


Drum 

Inventory 

Identification 

Contents 

Origin 

Matrix/Disposition 

Generation  Date 

26 

ST05-SB16,  SB20,  SB21 

Soil  Borings 

Soils 

7/10-12/94 

27 

ST05-SB5,  SB6,  SB7,  SB8,  SB9 
SS02-SB1,  SB2,  SB3 

Soil  Borings 

Soils 

6/29-30/94 

28 

ST05-SB13,  SB  17 

Soil  Borings 

Soils 

7/9-13/94 

Interim  Remedial  Action  Wastes 


29 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

Tar  and  Soils 
(mixed) 

7/24/94 

NA 

30 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

Tar  and  Soils 
(mixed) 

7/24/94 

NA 

6  55-gallon 
drums 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

Tar  and  Soils 
(mixed) 

10/27/94 

NA 

13  85-gallon 
drums 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

Tar  and  Soils 
(mixed) 

10/27/94 

NA 

10  85-gallon 
drums 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

Tar  product/drums 

10/27/94 

NA 

13  110-gallon 
drums 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

*  Tar  product/drums 

10/27/94 

NA 

17  55-gaIlon 
drums 

SS02  Waste  Accumulation  Area 

Tar  Trench  Removal  Action 

Tar  Removal 

Empty  (partially 
crushed)  removed 
from  excavation 

10/27/94 

NA 

Shading  indicates  IDW  were  disposed  and  are  no  longer  stored  at  the  LRRS  facility. 
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remedial  action  conducted  at  Kotzebue  LRRS,  all  treated  wastewaters  were  discharged  to  site  soils  located 
adjacent  to  the  complex  facility  garage  area.  The  volume  of  specific  IDW  presently  stored  at  Kotzebue 
LRRS  include  approximately,  275  gallons  of  soil  cuttings,  1,450  gallons  of  asphaltic  tar/soil  admixture, 
850  gallons  of  tar  product,  and  empty  waste  drums  removed  from  the  tar  disposal  trench. 

4.4.13  Interim  Remedial  Action 

During  the  1994  remedial  investigation,  a  tar  disposal  trench  was  discovered  within  the  former  facility 
landfill  located  adjacent  to  Kotzebue  Sound.  Initial  reconnaissance  of  the  site  identified  a  3  feet  by  9  feet 
area,  approximately  one-foot  deep,  consisting  of  a  black,  tarry  substance  of  unknown  composition.  The 
carcasses  of  two  ground  squirrels  were  observed  trapped  in  the  substance. 

The  USAF  immediately  issued  an  Interim  Remedial  Action  (IRA)  to  characterize  and  excavate  the 
material  that  was  exposed  to  contact  with  humans  and  wildlife.  The  IRA  was  conducted  at  Kotzebue 
LRRS  in  late  July  1994  and  included  limited  excavation  of  tar  and  associated  soil  materials  from  the 
disposal  trench.  The  USAF  conducted  Toxicity  Characteristic  Leaching  Procedure  (TCLP)  analyses  of 
the  tar-like  substance  to  evaluate  its  chemical  properties.  Analytical  results  indicated  that  the  substance 
was  not  a  hazardous  material  based  on  toxicity  (see  Appendix  L).  The  USAF  believes  the  material  is 
asphalt  "cut-back"  used  during  the  construction  of  the  asphalt  pads  which  supported  the  three  large  fuel 
tanks  formerly  located  along  the  beach  area  to  the  west  of  the  main  radar  facility. 

During  the  initial  excavation  of  the  tar  material  the  USAF  discovered  the  existence  of  both  empty  and 
partially  filled  55-gallon  drums  containing  tar  waste.  Based  on  this  discovery  of  additional  wastes,  the 
USAF  secured  the  site  and  began  planning  a  second  phase  IRA  designed  to  remove  and  contain  all 
residual  wastes  within  the  disposal  trench. 

The  USAF  conducted  the  supplemental  (second  phase)  IRA  between  03  October  and  08  October  1994 
to  complete  the  removal  of  tar  wastes  and  buried  drums  associated  with  the  tar  disposal  trench.  The 
results  of  the  IRA  included  the  removal  and  containment  of  approximately  1,433  gallons  of  tar  laden 
soils,  850  gallons  of  tar  product,  and  17  empty,  partially  crushed  55-gallon  drums  (see  Section  4. 12, 
Investigation  Derived  Waste  Management).  Two  soil  samples  were  collected  from  the  bottom  of  the 
excavation  at  the  completion  of  the  removal  action.  The  samples  were  analyzed  for  total  petroleum 
hydrocarbons,  and  the  effectiveness  of  the  cleanup  was  verified  when  no  residual  contamination  was 
detected  in  either  soil  sample  (see  Appendix  L;  Site  SS02). 
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4.5  SUMMARY  OF  ANALYTICAL  RESULTS 


Site-specific  analytical  results  for  soils  and  sediments  collected  at  Kotzebue  LRRS  during  the  1994  RI  are 
summarized  by  analytical  method  in  Tables  4-12  through  4-16.  Site-specific  analytical  results  for 
groundwater  and  surface  waters  collected  at  Kotzebue  LRRS  are  summarized  by  analytical  method  in 
Tables  4-17  through  4-21.  All  analytical  results  presented  in  Tables  4-12  through  4-21  are  summarized 
as  site-specific  maximum  concentrations,  and  are  based  on  the  site-specific  analyses  and  associated  media 
specified  in  Table  4-5.  The  contaminant  analysis  summary  tables  include  all  compounds  detected  in 
environmental  samples  collected  during  the  1994  remedial  investigation  at  Kotzebue  LRRS.  Regulatory 
criteria  presented  in  Tables  4-12  through  4-21  are  identified  as  applicable  to  detected  compounds.  If  a 
regulatory  criteria  is  exceeded,  the  criteria  and  associated  compound  are  identified  by  shading.  Sample 
specific  analytical  results  are  presented  by  site  in  Appendix  L. 


Analytical  results  presented  in  Tables  4-12  through  4-21  include  data  qualifiers  as  reported  by  the 
laboratory.  Definitions  for  laboratory  reported  data  qualifiers  include  the  following  for  both  organic  and 
inorganic  analyses: 


ND 


J 


E,K 


Q 


B 


X 


"B" 


Organic  Compound  Data  Reporting  Qualifiers 
Indicates  the  compound  was  undetected  at  the  reported  concentration. 

Indicates  an  estimated  value  when  the  value  is  less  than  the  Practical  Quantitation 
Limit  (PQL)  but  greater  than  the  Method  Detection  Limit  (MDL). 

Indicates  a  value  above  the  linear  range  of  the  detector.  Sample  dilution 
required. 

Indicates  an  estimated  value  of  analyte  found  and  confirmed  by  analyst  but  with 
low  spectral  match. 

Indicates  possible/probable  blank  contamination.  Flagged  when  the  analyte  is 
detected  in  the  blank  as  well  as  the  sample. 

For  Pesticides/PCBs;  In  the  opinion  of  the  analyst,  the  relevant  compound  was 
not  actually  present  in  the  sample,  even  though  it  is  detected  in  the  sample  on 
both  columns,  within  each  compound’s  respective  set  of  retention  time  windows. 

Inoi^anic  Compound 

Indicates  element  detected  in  sample  or  blank  above  MDL  but  below  PQL. 


i 
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TABLE  4-15.  SUMMARY  OF  MAXIMUM  METALS  CONCENTRATIONS  DETECTED  IN  SOIL  AND 
SEDIMENT  SAMPLES  COLLECTED  DURING  1994  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS 
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TABLE  4-16.  SUMMARY  OF  MAXIMUM  GASOLINE,  DIESEL,  AND  RESIDUAL  RANGE 
ORGANICS  CONCENTRATIONS  DETECTED  IN  SOIL  AND  SEDIMENT  SAMPLES 
COLLECTED  DURING  1994  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS 


Sample  Designation 


Range  of  Sample  Depths  Total  Gasoline  Total  Diesel  Residual 

(ft-below  ground  Range  Organics  Range  Organics  Range  Organics 

surface)  (mg/kg)  (nig/kg)  (mg/kg) 


SS13  (AOCl) 


Background 


Practical  Quantitation  Limit 


RCRA  Toxicity  Characteristic 
(mg/L) 


ADEC  Target  Level  for  Soils 
(mg/kg) 


Shading:  Regulatory  criteria  are  identified  as  applicable  to  detected  compounds.  If  a 
and  associated  compound  are  identified  by  shading. 

“  =  Not  Analyzed. 


regulatory  criteria  is  exceeded,  the  criteria 


TABLE  4-17.  SUMMARY  OF  MAXIMUM  VOLATILE  ORGANIC  COMPOUND  CONCENTRATIONS  DETECTED  IN  GROUNDWATER 
AND  SURFACE  WATER  SAMPLES  COLLECTED  DURING  1994  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS 
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TABLE  4-21.  SUMMARY  OF  DIESEL  RANGE  ORGANICS  CONCENTRATIONS 
DETECTED  IN  GROUNDWATER  AND  SURFACE  WATER  SAMPLES  COLLECTED 
DURING  1994  REMEDIAL  INVESTIGATION  AT  KOTZEBUE  LRRS 


Site  Designation 


Total  Diesel  Range 
Hydrocarbons 


SSI 3  (AOCl)  (Surface  water) 


SSI 6  (AOC6)  (Surface  water) 


SS02  (Surface  water) 


SS02  (Groundwater) 


ST05  (Sea  water) 


ST05  (Groundwater) 


SS07  (Surface  water) 


SSll  (Surface  water) 


SSI 2  (Surface  water) 


Background  (Surface  water) 


Background  (Groundwater) 


Practical  Quantitation  Limit 


RCRA  Toxicity  Characteristic  (mg/L) 


Alaska  Drinking  Water  Standard  (mg/L) 


Alaska  Water  Quality  Standard  (mg/L) 


Federal  Water  Quality  Criteria  (State’s 
Compliance)  (mg/L) 


Freshwater  Maximum 


Saltwater  Maximum 


Human  Health  for 
Consumption  of  Water  and 
Organisms 


ND  =  Compound  non-detected  at  Practical  Quantitation  Limit. 
—  =  Not  Applicable. 


Shading:  Regulatory  criteria  are  identified  as  applicable  to  detected  compounds.  If  a  regulatory  criteria  is 
exceeded,  the  criteria  and  associated  compound  are  identified  by  shading. 


The  contaminant  analysis  summary  tables  (Tables  4-12  through  4-21)  include  state  and  federal  regulatory 
criteria  pertinent  to  Kotzebue  LRRS  for  the  evaluation  of:  1)  constituents  classified  as  a  hazardous  waste 
as  defined  by  the  Resource  Conservation  and  Recovery  Act  (RCRA);  and  2)  compliance  with  established 
state  and  federal  health-based  standards  (see  Section  4.2,  Applicable  or  Relevant  and  Appropriate 
Requirements). 

4.5.1  Evaluation  Criteria  for  Surface  Water  and  Groundwater 

The  Alaska  Department  of  Environmental  Conservation  (ADEC)  considers  sites  at  Kotzebue  LRRS 
regulated  under  Water  Quality  Standards  Regulation  (18  AAC  70),  based  on  the  presence  of  petroleum 
hydrocarbons  at  the  site,  and  the  potential  for  petroleum  hydrocarbon  migration  to  surface  water  and 
groundwater  adjacent  to  the  facility.  Groundwater  and  surface  water  analytical  results  were  evaluated 
with  respect  to  established  state  standards  by  comparing  sample  anal)hical  results  to  applicable  ADEC 
Water  Quality  Standard  Regulations  (18  AAC  70;  January  1995).  ADEC  Drinking  Water  Regulations 
(18  AAC  80,  as  amended  through  March  1993)  were  also  evaluated  as  they  may  apply  to  ADEC  Water 
Quality  Standards  for  fresh  water  recreational  use  (18  AAC  70.020;  January  1995). 

In  December  1991,  the  EPA  published  the  "final  toxics  rule"  which  promulgated  water  quality  criteria 
for  126  priority  pollutants  for  states  (including  Alaska)  that  did  not  have  U.S.  EPA-approved  water 
quality  criteria  (EPA  1992).  The  EPA  establishment  of  numerical  water  quality  for  priority  pollutants 
for  the  state  of  Alaska,  including  fresh-  and  saltwater  maximum  concentrations  and  human  health  criteria 
for  the  consumption  of  water  and  organisms.  These  criteria  were  evaluated  for  both  surface  water  and 
groundwater  analytical  results  presented  in  Tables  4-17  through  4-21.  The  EPA  indicates  the  human 
health  criteria  shall  be  applied  at  the  10'^  risk  level,  consistent  with  state  policy  (EPA  1992). 

Groundwater  and  surface  water  analytical  results  were  evaluated  for  toxicity  characteristics  by  comparing 
field  sample  analytical  results  to  RCRA  toxicity  characteristics  (TC)  regulatory  criteria  (53  Federal 
Register  51444,  December  21,  1988;  and  40  CFR  Part  261  Section  1.2  Appendix  II). 

4.5.2  Evaluation  Criteria  for  Soil 

The  ADEC  has  established  a  soil  target  level  for  diesel  range  organics  at  1,000  mg/kg  to  assist  in  the 
definition  of  the  lateral  and  vertical  extent  of  petroleum  hydrocarbon  contamination  in  soils  at  Kotzebue 
LRRS.  Soils  are  evaluated  based  on  the  ADEC  soil  target  level  (1,000  mg/kg)  and  for  toxicity 
characteristics  by  comparing  field  sample  analytical  results  to  RCRA  toxicity  characteristics  regulatory 
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criteria  (53  Federal  Register  51444,  December  21,  1988;  and  40  CFR  Part  261  Section  1.2  Appendix  II). 
PCB  (Aroclor  1254  and  1260)  were  detected  in  a  limited  number  of  soil  samples  during  the  1994  RI,  and 
are  evaluated  in  Tables  4-12  through  4-16  based  on  a  10  mg/kg  target  cleanup  level  established  from  EPA 
Region  10  guidance  (see  Section  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements). 


4.6  FIELD  ACTIVITY  RESULTS 

This  section  discusses  the  results  of  field  related  activities  conducted  in  support  of  site  characterization, 
further  definition  of  ARARs,  baseline  risk  assessment,  and  the  refinement  of  the  site  conceptual  model 
at  Kotzebue  LRRS. 

4.6.1  Static  Water  Level  Measurement 

Three  independent  series  of  static  water  level  measurements  were  collected  during  the  1994  field  investi¬ 
gation  (Table  4-22).  Static  water  level  measurements  were  collected  to  coincide  with  Kotzebue  Sound 
high  and  low  tide  cycles  to  evaluate  the  degree  of  influence  tides  may  have  on  the  near-beach  aquifer. 
Based  on  an  initial  evaluation  of  static  water  levels  measured  during  high  tide  (20  July  1994)  and  low  tide 
(24  July  1994)  cycles,  it  was  discovered  that  a  number  of  forebeach  monitoring  wells  (e.g.,  ST05-MW6, 
MW9,  SS02-MW1,  MW2,  and  MW3,  and  background-MWl)  revealed  higher  static  water  levels  during 
the  low  tide  cycle  (see  Table  4-22).  However,  it  was  noted  that  strong  offshore  winds  were  prevalent 
during  the  20  July  1994  low  tide  water  level  measurement  event,  which  may  have  effected  near-beach 
water  levels.  The  average  wind  speed  on  20  July  1994  was  14  mph  with  a  maximum  of  29  mph  from 
the  west. 

On  25  July  1994,  a  second  round  of  low  tide  water  level  measurements  were  taken  to  evaluate  low  tide 
conditions  when  offshore  winds  were  not  prevalent.  Results  of  the  25  July  1994  groundwater  level 
measurements  revealed  groundwater  elevations  in  all  monitoring  wells  below  those  measured  during  high 
tide  (see  Table  4-22).  On  25  July  1994,  the  average  wind  speed  was  1 1  mph  (maximum  at  29  mph)  from 
the  southeast. 

Results  of  the  static  water  level  measurements  collected  at  Kotzebue  LRRS  indicate  that  Kotzebue  Sound 
tidal  cycles  have  a  measurable  influence  on  the  near-beach  aquifer  system.  However,  other  factors  such 


112 


TABLE  4-22.  SUMMARY  OF  GROUNDWATER  LEVEL  MEASUREMENTS  TAKEN 
DURING  1994  REMEDIAL  INVESTIGATION  FOR  KOTZEBUE  LRRS,  JULY  1994 
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Well  elevation  =  top  of  well  casing  in  ft  (relative). 

Well  location  =  state-plane  coordinate  system  (NAD’ 83;  AK7). 

Water  level  =  feet  below  top  of  well  casing  (ft-TOC). 

Water  elevation  =  feet  (relative  to  COE,  BAT). 


as  storm  events  can  more  significantly  influence  the  hydrology  of  the  near-beach  aquifer  system  than  tidal 
variation. 

4.6. 1.1  Hydraulic  Gradients  and  Groundwater  Flow  Direction.  In  general,  groundwater  flows  toward 
the  southwest  with  the  flowlines  perpendicular  to  Kotzebue  Sound  and  groundwater  discharging  to  the 
Sound  as  would  be  expected.  Hydraulic  gradients  calculated  at  high  tide  on  24  July  1994  and  low  tide 
on  25  July  1994  fluctuate  from  0.0032  feet  per  feet  to  0.0049  feet  per  feet,  respectively. 

4.6.2  Slug  Test  Results 

Slug  tests  were  conducted  in  three  monitoring  wells  (ST05-MW4,  MW5,  MW6)  installed  in  the  vicinity 
of  the  ST05-Beach  Tanks  Site  to  evaluate  horizontal  hydraulic  conductivity  in  the  near-beach  aquifer  at 
Kotzebue  LRRS  (see  Figure  4-2).  The  maximum  drawdown  observed  during  testing  included  0.87  feet 
in  Well  ST05-MW4,  1 . 15  feet  in  Well  ST05-MW5,  and  1 .22  feet  in  Well  ST05-MW6.  Complete  static 
water  level  recovery  was  observed  in  well  ST05-MW4  (back-beach)  within  10  seconds,  in  Well  ST05- 
MW5  (mid-beach)  within  31  seconds,  and  in  Well  ST05-MW6  (fore-beach)  within  57  seconds.  The  slug 
test  data  was  analyzed  using  Geraghty  Miller’s  Aquifer  Test  Design  and  Analysis  computer  software 
(AQTESOLV™)  version  1.1,  employing  the  Bouwer-Rice  method  for  unconfined  aquifers  to  provide 
estimates  of  hydraulic  conductivity.  Figure  4-8  provides  rising-head  slug  test  solutions  for  estimating 
hydraulic  conductivity  in  the  near-beach  aquifer  at  Site  ST05-Beach  Tanks.  Slug  test  results,  test  descrip¬ 
tion,  and  statistical  data  evaluation  as  generated  by  AQTESOLV™  is  provided  in  Appendix  D. 

In  Figure  4-8  test  input  data  are  identified  which  were  used  to  define  Bouwer-Rice  method  solutions  for 
estimating  hydraulic  conductivity.  Test  input  parameters  are  defined  below: 


HO 

Initial  drawdown  observed  due  to  instantaneous  removal  of  slug  from  well 

rc 

Radius  of  well  casing 

rw 

Radius  of  well  (including  filter  pack) 

L 

Length  of  well  screen 

b 

Saturated  thickness  of  aquifer 

H 

Static  height  of  water  in  well 

AQTESOLV^**  (Bouwer-Rice  Method) 


Figure  4-8.  Rising-Head  Slugtest  Solutions  for  Estimating  Hydraulic  Conductivity  in  the  Unconfined  Near-beach 
Aquifer,  1994  Remedial  Investigtaion,  Kotzebue  LRRS,  Alaska. 


The  Bouwer-Rice  method  was  developed  for  the  rise  or  fall  of  the  water  level  to  be  measured  within  the 
solid  casing  of  the  well.  In  this  case  the  variable  (rc)  is  equal  to  the  radius  of  the  casing.  However,  at 
Kotzebue  LRRS,  the  rise  of  the  water  level  was  measured  within  the  screen  portion  of  the  well  which  is 
surrounded  by  a  filter  pack.  Therefore,  (rc)  must  be  modified  (Freeze  and  Cherry  1979).  An  equivalent 
value  for  (rc)  was  calculated  which  includes  the  free  water  effect  of  the  filter  pack  as  follows: 

rc  =  [(rc^+n(rw^-rc^)]^^^  =  "equivalent  radius  of  the  casing" 


where: 

n  =  Porosity  of  the  gravel  pack 

rw  =  Radius  of  the  gravel  pack 

Slug  test  results  using  the  Bouwer-Rice  method  to  estimate  horizontal  conductivity  in  the  near-beach 
aquifer  at  Kotzebue  LRRS  are  as  follows: 


Slug  Test  Results 

Monitoring  Well 

Sample  Date 

Horizontal  Hydraulic 
Conductivity  (cm/sec) 

ST05-MW4 

(Back-Beach) 

27  July  1994 

1.78  X  10-3 

ST05-MW5 

(Mid-beach) 

24  July  1994 

9.25  X  10-4 

ST05-MW6 

(Fore-beach) 

24  July  1994 

3.42  X  10-4 

4.6.2.1  Groundwater  Velocities.  The  rate  of  groundwater  flow  (i.e.,  the  average  linear  velocity)  in 
porous  media  can  be  calculated  by  the  following  equation  (Freeze  and  Cherry  1979): 

V  =  (K  X  I)/n 


where: 


V 

K 


Average  linear  pore  water  velocity  (feet/day) 
Hydraulic  conductivity  (feet/day) 
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I  =  Hydraulic  gradient  (dimensionless) 

n  =  Porosity  (dimensionless) 

The  average  hydraulic  conductivity  from  wells  ST05-MW4,  MW5,  and  MW6  based  upon  slug  test  results 
is  2.88  feet  per  day.  A  porosity  of  0.25  is  a  reasonable  estimate  for  sandy  gravels  and  gravelly  sands 
(Freeze  and  Cherry  1979).  The  hydraulic  gradients  for  these  wells  has  been  previously  discussed  in 
Section  4.6. 1.1  and  they  vary  from  0.0032  feet  per  feet  to  0.0049  feet  per  feet  at  high  and  low  tide, 
respectively.  Groundwater  flow  based  upon  these  measurements  varies  from  14  feet  per  year  at  high  tide 
to  20  feet  per  year  at  high  tide.  Therefore,  a  reasonable  calculated  estimate  of  groundwater  flow  in  the 
vicinity  of  Site  ST05  is  about  17  feet  per  year. 

4.6.2.2  Discussion.  Estimates  of  hydraulic  conductivity  in  wells  ST05-MW4  and  ST05-MW5  are  typical 
of  clean  sands.  The  hydraulic  conductivity  calculated  for  Monitoring  Well  ST05-MW6  is  slightly  lower 
than  Wells  MW4  and  MW5,  typical  of  silty  sands  (Freeze  and  Cherry  1979).  A  review  of  monitoring 
well  boring  logs  ST05-MW4/SB12,  ST05-MW5/SB13,  and  ST05-MW6/SB14  indicates  screen  interval 
lithologies  (i.e.,  sandy  Gravel/gravelly  Sand  with  silt)  consistent  with  slug  test  estimates  of  hydraulic 
conductivity  (see  Appendix  A). 

Permeability  (vertical  hydraulic  conductivity)  was  estimated  in  the  fore-beach,  mid-beach,  and  back-beach 
areas  at  Kotzebue  LRRS  through  geotechnical  sampling  and  permeability  laboratory  testing  (see  Sec¬ 
tion  4.4.7,  Geotechnical  Assessment. 

The  geotechnical  samples  collected  for  permeability  lab  testing  from  the  beach  area  at  Kotzebue  LRRS 
were  taken  from  the  vadose  zone  just  above  the  groundwater  surface,  and  from  the  saturated  zone  just 
below  the  groundwater  surface.  Soil  permeability  test  results  indicate  a  decrease  approximately  one  order 
of  magnitude  in  hydraulic  conductivity  when  compared  to  the  slug  test  data  results. 


1  Soil  Permeability  Test  Results  j| 

Geotechnical  Sample 

Sample  Date 

Vertical  Hydraulic 
Conductivity  (cm/sec) 

SS02-GT10-B 

(Back-beach) 

4  July  1994 

2.82  X  10-4 

ST05-GT7-B 

(Mid-beach) 

4  July  1994 

2.36  X  10-4 

SS02-GT8-B 

(Fore-beach) 

4  July  1994 

8.39  X  10-5 

In  layered  geologic  sequences  it  is  common  to  observe  vertical  hydraulic  conductivities  several  orders  of 
magnitude  lower  than  horizontal  hydraulic  conductivities  because  of  the  platy  nature  of  silt  and  clay  size 
particles.  This  type  of  phenomena  is  typical  of  anisotropic  systems.  The  differences  observed  between 
horizontal  and  vertical  hydraulic  conductivities  at  Kotzebue  LRRS  are  consistent  with  the  beach  sands  and 
gravels  which  characterize  the  near-beach  aquifer.  A  detailed  review  of  geologic  soil  borings  (e.g., 
ST05-SB13/MW5)  indicates  that  distinct  bedding  does  exist  including  fine  sand  and  silt  layers  (micro 
bedding).  Such  bedding  may  affect  vertical  flow  and  is  suspected  to  result  in  the  slight  anisotropic  nature 
of  the  shallow  near-beach  aquifer.  The  permeability  soil  test  results  should  be  qualified  by  stating  that 
it  is  extremely  difficult  to  characterize  the  hydraulic  conductivity  of  a  stratified  aquifer,  or  even  a  small 
portion  of  an  aquifer,  by  means  of  laboratory  measurements  (McWhorter  and  Sunada  1977).  This  is  due 
to  the  limitations  inherent  in  the  small  sample  size,  the  necessary  repacking  of  the  sample  into  the  testing 
vessel,  and  the  variability  between  vertical  and  horizontal  hydraulic  conductivities  within  the  formation. 
The  most  reliable  method  for  determining  the  hydraulic  conductivity  of  an  aquifer  zone  is  actual  field 
measurements  obtained  during  slug  and/or  pumping  tests. 

4.6.3  Tidal  Monitoring  R^ults 

The  mean  tidal  range  for  Kotzebue  Sound  is  2.1  feet  at  the  nearest  location  where  tidal  corrections  have 
been  established  (Kiwalik,  Kotzebue  Sound);  the  diurnal  tidal  range  at  Kiwalik  is  2.7  feet  (NOAA  1990). 
Continuous  tidal  monitoring  was  conducted  between  24  July  and  26  July  1994  to  evaluate  diurnal  tidal 
influences  on  the  near-beach  unconfined  groundwater  system  at  Kotzebue  LRRS.  The  maximum  tide 
cycle  amplitude  recorded  at  Kiwalik  during  tidal  monitoring  at  Kotzebue  LRRS  was  measured  on  25  July 
1994  between  9:14  am  (higher-high  water)  and  3:35  pm  (lower-low  water)  at  3.10  feet  (NOAA  1994). 


118 


Three  shallow  monitoring  wells  installed  at  Site  ST05  were  selected  to  evaluate  tidal  influence  on  the 
near-beach  groundwater  system.  These  wells  include  ST05-MW4  (back-beach),  ST05-MW5  (mid-beach), 
and  ST05-MW6  (fore-beach)  (see  Figure  4-2).  Figure  4-9  represents  the  response  to  Kotzebue  Sound 
tidal  fluctuations  observed  in  Wells  ST05-MW4,  MW5,  and  MW6.  The  harmonic  groundwater  level 
changes  observed  in  monitoring  wells  MW4,  MW5,  and  MW6  are  indicative  of  the  diurnal  fluctuation 
in  Kotzebue  Sound.  The  greatest  amplitude  of  groundwater  fluctuation  was  recorded  in  monitoring  well 
MW6  at  0.24  feet.  Groundwater  fluctuation  in  monitoring  wells  MW5  and  MW4  were  recorded  at  a 
maximum  amplitude  of  0. 17  feet  in  each  well  (see  Figure  4-9). 

The  observed  lag  time  between  water  level  response  in  monitoring  wells  and  the  Kotzebue  Sound  cannot 
be  quantified  due  to  the  lack  of  a  common  shoreline  datum.  However,  the  groundwater  fluctuations 
observed  in  the  monitoring  wells  do  not  appear  to  respond  directly  to  the  tidal  cycles  as  demonstrated  by 
the  graphs  presented  in  Figure  4-9.  It  has  been  shown  that  prevailing  offshore  winds  can  overcome  the 
effects  from  tidal  variation  in  the  near-beach  groundwater  system,  thus  limiting  the  usefulness  of  data  to 
quantify  tidal  response  (see  Section  4.6.1,  Static  Water  Level  Measurement). 

4. 6. 3.1  Discussion.  Tidal  fluctuation  in  Kotzebue  Sound  clearly  impacts  the  near-beach  aquifer  in  the 
vicinity  of  Kotzebue  LRRS.  However,  based  upon  the  limited  vertical  extent  of  the  water  table  aquifer 
and  the  observed  tidal  fluctuation  in  the  monitoring  wells  it  is  unlikely  that  the  tidal  cycles  have  a 
significant  effect  on  groundwater  migration  to  the  Sound.  Observed  changes  in  groundwater  geochemistry 
at  Site  ST05  indicate  that  seawater  is  mixing  with  shallow  groundwater  along  the  upper  beach  face  (see 
Section  4. 6. 6. 2,  Near-Beach  Groundwater  Flowpath).  The  mixing  of  seawater  in  the  fore-beach  area  at 
Kotzebue  LRRS  is  induced  in  part  by  tidal  fluctuation  in  Kotzebue  Sound. 

4.6.4  Geotechnical  Sample  Results 

All  geotechnical  samples  were  submitted  for  testing  to  EBA  Engineering  Inc. ,  Anchorage  Alaska.  TOC 
soil  samples  were  submitted  to  Analytical  Resources  Inc.,  (ARI)  Seattle,  WA,  for  analysis.  Table  4-23 
provides  a  summary  of  geotechnical  and  TOC  soil  sample  results.  A  geotechnical  data  report  prepared 
by  EBA  Engineering,  Inc.  is  provided  in  Appendix  E. 
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Table  4-23  reports  the  moisture  content,  bulk  (wet)  density,  dry  density,  grain  size  distribution,  soil 
permeability  (vertical  hydraulic  conductivity),  and  total  organic  carbon  content  of  soil  samples  collected 
at  Kotzebue  LRRS.  The  following  section  discusses  the  results  as  applicable  to  the  primary  lithologies 
characterized  at  the  site. 

4.6.4. 1  Beach  Sands  and  Gravels.  Geotechnical  results  for  the  three  soil  samples  collected  from  the 
beach  area  (ST05-GT7-B,  SS02-GT8-B,  and  SS02-GT10-B)  indicate  moisture  contents  between  11.6 
and  13.2%,  bulk  densities  between  121.8  and  138.3  Ib/feeP,  and  dry  densities  between  107.6  and 
124.0  Ib/feet^.  The  gravelly  Sands  and  sandy  Gravels  characterizing  the  beach  area  at  Kotzebue  LRRS 
produced  the  lowest  mean  moisture  content  (12.4%)  and  the  highest  mean  bulk  and  dry  densities  (132.2 
and  1 17.6  Ib/feet^,  respectively)  of  the  three  lithologies  characterized.  Samples  collected  from  the  beach 
area  produced  the  highest  mean  hydraulic  conductivity  (2.01  x  lO"^  cm/sec),  and  lowest  mean  TOC 
concentration  at  19,167  mg/kg  (see  Table  4-23). 

The  hydraulic  conductivity  of  8.39  x  10"^  cm/sec  measured  for  sample  SS02-GT8-B,  collected  from  the 
fore-beach  area,  is  somewhat  lower  than  the  hydraulic  conductivities  measured  for  the  mid-  and  back- 
beach  areas,  2.36  x  10"^  cm/sec  and  2.82  x  lO''^  cm/sec,  respectively.  This  is  a  function  of  the  slightly 
higher  percentage  of  sand  than  gravel  in  the  fore-beach  sample  than  is  present  in  the  mid-  and  back-beach 
samples. 


4. 6. 4. 2  Tundra  Silt.  Geotechnical  results  for  the  native  tundra  soil  samples  (AOC8-GT1-T,  AOC6- 
GT3-T,  and  AOC7-GT6-T)  produced  moisture  contents  between  34.0  and  49.5% ,  bulk  densities  between 
105.6  and  116.9  Ib/feet^,  and  dry  densities  between  70.6  and  87.2  Ib/feet^.  The  silty  soils  that 
characterize  native  tundra  produced  the  highest  mean  moisture  content  (40.4%)  and  the  lowest  mean  bulk 
and  dry  densities  (1 12.4  and  80.3  Ib/feet^,  respectively)  of  the  three  lithologies  characterized  at  Kotzebue 
LRRS.  These  samples  also  produced  the  lowest  mean  hydraulic  conductivity  (4.13  x  10'^  cm/sec),  and 
the  highest  mean  TOC  concentration  at  49,000  mg/kg  (see  Table  4-23). 

Sample  AOC6-GT4-F  was  collected  to  characterize  gravel  fill  materials.  However,  this  sample  was 
collected  from  between  the  gravel  fill  and  native  soil  contact  and  thus  contained  a  significant  percentage 
of  silt  which  is  typical  of  native  tundra  soils.  The  grain  size  analysis  of  this  sample  indicates  96.8%  silt 
size  material,  therefore  it  has  been  included  in  the  discussion  of  the  tundra  silt.  Sample  A0C6-GT4-F 
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is  overlain  by  3  feet  of  gravel  fill  and  produced  a  slightly  lower  permeability  than  the  other  samples 
collected  from  native  tundra  (see  Table  4-23). 

4.6.4.3  Gravel  Fill.  Geotechnical  results  reported  for  two  samples  of  gravel  fill  (AOC8-GT2-F  and 
AOC4-GT5-F)  indicated  moisture  contents  between  13.1  and  26.8%,  bulk  densities  between  123.8  and 
134.8  Ib/feet^,  and  dry  densities  between  97.6  and  119.2  Ib/feet^.  The  gravel  fill  produced  intermediate 
values  for  mean  moisture  content  (20.0%),  mean  bulk  density  (129.3  Ib/feet^),  mean  dry  density  (108.4 
Ib/feet^),  mean  hydraulic  conductivity  (1.68  x  lO"'*  cm/sec),  and  mean  TOC  concentration  at  30,500 
mg/kg,  as  compared  to  the  beach  area  and  native  tundra  lithologies  (see  Table  4-23).  The  TOC  sample 
for  AOC6-GT4-F  was  collected  in  gravel  fill  material  at  this  location  and  therefore  was  included  in  this 
evaluation. 

The  wide  variability  observed  in  the  permeabilities  reported  for  samples  AOC8-GT2-F  and  AOC4-GT5-F 
are  indicative  of  the  variability  within  the  fill  material  (see  Table  4-23).  Sample  AOC8-GT2-F  was 
collected  within  the  upper  6  feet  of  a  thick  section  of  fill  material  with  a  reported  permeability  of 
3.35  X  lO"^  cm/sec.  Sample  AOC4-GT5-F  was  collected  to  the  base  of  gravel  fill  materials  at  a  sample 
depth  of  3  to  5  feet  below  ground  surface  with  a  reported  vertical  hydraulic  conductivity  of  1.37  x  10"^ 
cm/sec. 

4. 6. 4. 4  Discussion.  The  geotechnical  and  TOC  samples  collected  to  characterize  the  primary  lithologies 
at  Kotzebue  LRRS  as  summarized  in  Table  4-23  support  several  general  conclusions  regarding  contam¬ 
inant  migration.  The  tundra  material  has  elevated  TOC  concentrations  ranging  from  30,500  to 
79,200  mg/kg,  very  low  hydraulic  conductivities  and  elevated  moisture  contents.  These  results  along 
with  the  fact  that  the  tundra  is  predominantly  silt  size  material  will  act  to  impede  vertical  migration  of 
contamination.  The  beach  sample  test  results  had  the  highest  vertical  hydraulic  conductivities  of  the  three 
lithologies  tested  and  they  were  quite  typical  of  what  one  would  expect  from  sandy  gravels  and  gravelly 
sands.  The  moisture  contents  were  also  low  as  were  the  TOC  concentrations.  Contaminant  migration 
would  likely  occur  relatively  unimpeded  through  these  types  of  beach  deposits.  Contaminant  migration 
through  the  fill  material  will  not  be  as  predictable  as  for  the  tundra  and  beach  deposits.  The  hydraulic 
conductivity  rates  vary  from  those  expected  of  beach  sands  to  tundra  material.  Grain  size  distribution 
of  the  fill  ranges  from  sandy  gravel  to  silt.  It  is  likely  that  contaminant  migration  will  follow  preferential 
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pathways  through  the  fill  material  and  migration  rates  would  be  rapid  through  the  sandy  gravel,  but  slow 
through  the  silt  material. 

4.6.5  Gradiometric  Survey  Results 

In  Figure  4-10,  results  of  the  gradiometric  survey  are  summarized  into  two  mapping  categories,  including 
buried  metallic  material  and  significant  buried  metallic  material.  The  survey  results  include  both 
mounded  and  non-mounded  areas.  However,  metallic  surface  debris  encountered  during  the  survey  is 
not  included  in  the  figure.  Survey  descriptions  identifying  surface  conditions  and  interpreted  gradiometric 
results  are  provided  for  each  cell  investigated  in  Appendix  F.  The  cell  location  containing  the  tar  disposal 
trench  identified  during  the  1994  remedial  investigation  is  identified  as  visible  tar  on  Figure  4-10  (see 
Section  4.13,  Interim  Remedial  Action). 

Buried  metallic  material  is  defined  by  a  low  to  moderate  signal  produced  as  the  magnetic  locator  was 
passed  over  a  relatively  small  but  distinct  area.  For  mapping  purposes,  a  single  signal  within  a 
625-square-foot  cell  would  include  shading  designated  as  buried  metallic  material  in  Figure  4-10.  Signifi¬ 
cant  buried  metallic  material  is  defined  by  a  strong,  sustained  signal  as  the  magnetic  locator  was  passed 
over  an  area  of  about  10  square  feet  or  larger  within  the  625-square-foot  cell.  The  signal  defining 
significant  buried  metallic  material  is  similar  to  that  detected  during  the  survey  of  Cell  C9  (tar  disposal 
trench),  prior  to  the  interim  remedial  action.  Approximately  40  buried  drums  were  identified  during  the 
interim  remedial  action  of  the  tar  disposal  trench  (see  Section  4.13,  Interim  Remedial  Action). 

The  gradiometric  survey  identified  95  grid  cells  containing  buried  metallic  material,  and  18  cells 
containing  significant  buried  metallic  material  (see  Figure  4-10).  Individual  cell  descriptions  are  provided 
in  Appendix  F.  Survey  results  identify  three  main  areas  where  buried  metallic  material  have  been 
detected  within  the  former  landfill  boundaries,  including  a  large  area  in  the  southern  portion  of  the  site 
(rows  1  through  23),  a  small  localized  area  in  the  central  portion  of  the  landfill  (rows  26  through  28), 
and  a  moderate  size  area  in  the  northern  area  of  the  former  landfill  ( rows  32  through  46).  Each  of  these 
areas  incorporate  cells  identified  to  contain  significant  buried  metallic  material  (see  Figure  4-10). 

4. 6. 5.1  Discussion.  Buried  metallic  material  was  detected  and  mapped  during  the  gradiometric  survey 
conducted  at  the  former  landfill.  Site  SS02-Waste  Accumulation  Area  No.  2/Landfill.  Approximately 
40  shallow  buried  drums  located  about  3  feet  below  ground  surface  were  removed  from  the  tar  disposal 
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Figure  4-1 0.  Gradiometric  Survey  Results  at  Site  SS02-Waste  Accumulation  Area 
No.  2/Landfill,  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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trench.  This  drum  removal  occurred  during  an  interim  remedial  action  conducted  in  early  October  1994 
within  the  former  landfill  (see  Section  3.10,  Interim  Remedial  Action).  Survey  results  indicate  the 
detection  of  significant  buried  metallic  material  in  the  cell  containing  the  former  tar  disposal  trench. 
Similar  signals  detected  in  other  areas  (grid  cells)  of  the  site  may  or  may  not  indicate  the  presence  of 
buried  drums.  It  is  important  to  note  that  magnetic  locators  are  very  susceptible  to  noise  caused  by  some 
natural  soil  conditions.  Additionally,  magnetic  locators  are  limited  in  providing  quantitative  data  concern¬ 
ing  the  number  and  depth  of  identified  targets.  This  survey  should  be  viewed  as  a  qualitative  method  of 
identifying  potential  "hot  spots"  that  may  contain  buried  metallic  waste  such  as  drums.  However, 
excavation  is  required  to  distinguish  buried  drums  from  other  innocuous  metallic  debris. 

4.6.6  Natural  Attenuation  Assessment  Results 

This  section  discusses  the  results  of  the  natural  attenuation  assessment  conducted  for  soil,  surface  water, 
and  groundwater  at  Kotzebue  LRRS. 

4. 6. 6.1  Sou  (Hydrocarbon  Chain  Ratio  Results).  Table  4-24  provides  straight-chain  alkane  and 
branched-chain  hydrocarbon  data  for  Sites  SSI 2  and  ST05.  Data  provided  for  both  alkane  and  branched- 
chain  hydrocarbons  are  normalized  weight  ratios  (ug/mL)  representing  the  mass  of  the  contaminant 
relative  to  the  arctic  diesel  standard  as  calculated  from  peak  areas. 

Although  the  branched-chain  hydrocarbon  benchmarks  (B1  through  B4)  have  been  closely  matched  to  a 
limited  set  of  potential  compounds,  the  branched-chain  hydrocarbons  need  not  be  directly  associated  to 
a  specific  alkane  (e.g.,  C12/B1)  for  ratio  analysis.  Some  statistical  variability  is  observed  in  the  relative 
amounts  of  selected  branched-chain  hydrocarbons  between  samples.  For  the  purpose  of  this  study  the 
branched-chain  compounds  (B1  through  B4)  and  the  alkanes  (C9  through  C^g)  have  been  summed  and 
ratio  calculated  for  the  summations  (see  Table  4-24).  The  summed  alkane/branched-chain  ratios  effec¬ 
tively  normalize  the  data  by  reducing  statistical  variability  between  individual  compounds. 

Ratios  from  samples  that  were  rerun  with  dilution  or  analyzed  in  duplicate  have  been  included  to  show 
that  only  a  small  variation  in  alkane/branched-chain  ratios  occur  about  the  mean  value,  confirming  the 
robust  nature  of  normalized  weight  quantitation  as  a  basis  for  calculating  the  ratio. 
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Site  SSI2-Spills  No.  2  and  3— The  alkane/branched-chain  ratio  is  calculated  to  be  2.0  for  the 
unweathered  Arctic  diesel  standard  (see  Table  4-24).  Weathered  soil  sample  results  reveal  carbon  ratios 
from  0.47  to  0.84  (58  to  74  percent  ratio  reduction),  indicating  a  loss  of  straight-chain  compounds 
relative  to  the  branched.  Figure  4-11  provides  chromatographic  evidence  in  support  of  active  natural 
attenuation  at  Site  SS12.  The  arctic  diesel  standard  (source  material)  is  represented  at  the  top  of  the 
figure  with  weathered  soil  samples  nearest  to  the  source  below.  A  significant  decrease  in  straight-chain 
hydrocarbons  can  be  observed  in  Sample  SB  15,  where  the  branched-chain  hydrocarbons  have  actually 
become  dominant,  indicative  of  a  degraded  diesel  fuel  (Christensen  and  Larson  1993).  Sample  SB  15  was 
collected  closest  to  the  source  area  (approximately  750  feet  between  upper  and  downgradient  sample 
locations)  (see  Figure  4-6). 

Site  STOS-Beach  Tanks~The  ratio  of  straight  to  branched  chain  hydrocarbons  for  the  unweathered 
arctic  diesel  standard  is  2.0.  Weathered  soil  samples  reveal  a  loss  of  straight-chain  hydrocarbons  relative 
to  branched  from  0.79  in  Sample  ST05-SB24  to  0.39  in  Sample  ST05-SB08  using  the  final  dilution 
sample  values  (see  Table  4-24).  Figure  4-12  provides  chromatographic  evidence  in  support  of  active 
natural  attenuation  at  Site  ST05.  The  arctic  diesel  standard  (500  ng/mL)  represents  original  unweathered 
source  material.  Sample  ST05-SB22  is  a  background  sample  collected  directly  upgradient  of  the  source 
area  (see  Figure  4-6).  The  background  sample  does  not  reveal  the  branched  chain  benchmarks  identified 
in  arctic  diesel  and  associated  weathered  soil  samples,  supporting  the  assumption  that  the  identified  branch 
chain  hydrocarbons  are  components  of  the  arctic  diesel  standard.  Sample  ST05-SB24  was  collected  within 
the  suspected  source  area  and  represents  the  highest  DRO  concentration  observed  in  site  soils  (see 
Figure  4-6).  The  reduction  in  alkane  to  branched-chain  hydrocarbons  can  be  observed  in  Figure  4-12 
and  indicates  natural  attenuation  is  occurring.  Sample  ST05-SB08  is  located  immediately  downgradient 
between  the  suspected  source  area  and  Kotzebue  Sound.  This  sample  shows  the  predominance  of 
branched-chain  compounds  relative  to  the  straight-chain  alkanes  (see  Figure  4-12). 

Discussion—This  study  presents  a  means  by  which  refractory  branched-chain  hydrocarbons  are 
interpreted  to  be  an  indication  of  the  occurrence  of  natural  attenuation  in  soils  with  arctic-grade  diesel 
fuel  contamination.  Several  processes  may  act  to  change  the  concentration  and  composition  of  petroleum 
hydrocarbon  contamination  in  the  environment  over  time.  Three  important  processes  are  volatilization, 
leaching,  and  microbial  (biodegradation)  activity  (Christensen  cuid  Larson  1993).  Volatilization  results 
in  loss  of  the  lighter-fraction  hydrocarbons  resulting  from  their  higher  vapor  pressures.  Lighter-end 
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Figure  4-11.  Chromatographic  Evidence  in  Support  of  Natural  Attenuation  at 
Site  SS12-Spills  No.  2  and  3,  1994  Remedial  Investigation, 
Kotzebue  LRRS,  Alaska. 
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hydrocarbons  through  C^q  to  have  been  significantly  reduced  in  all  weathered  soil  samples  associated 
with  this  study.  Leaching  causes  the  removal  of  more  water  soluble  components  which  is  again  typically 
related  to  the  lighter-fraction  hydrocarbons  (e.g.,  BETX  compounds).  As  a  class,  petroleum  hydro¬ 
carbons  are  biodegradable.  The  lighter,  more  soluble  members  are  generally  biodegraded  more  rapidly 
and  to  lower  residual  levels  than  are  the  heavier,  less  soluble  members.  Thus,  monoaromatic  compounds 
such  as  benzene,  toluene,  ethylbenzene,  and  the  xylenes  are  more  rapidly  degraded  than  the  two-ring 
compounds  such  as  naphthalene,  which  are  in  turn  more  easily  degraded  than  the  three-,  four-,  and  five- 
ring  compounds.  The  same  is  true  for  aliphatic  compounds  where  the  smaller  compounds  are  more 
readily  degraded  than  the  larger  compounds.  Branched  hydrocarbons  degrade  more  slowly  than  the 
corresponding  straight-chain  hydrocarbons  (Norris  et  al.  1994). 

The  degradation  of  straight-chain  hydrocarbons  (C12  through  C|5  )  observed  in  soil  samples  analyzed 
during  this  study  is  suspected  to  be  a  primary  result  of  natural  biodegradation  processes,  where  straight- 
chain  hydrocarbons  are  preferentially  degraded  by  indigenous  microorganisms.  In  a  previous  IRP 
investigation  conducted  at  Kotzebue  LRRS  microbial  enumeration  was  performed  on  two  soil  and  two 
groundwater  samples  collected  at  Site  ST05  (see  Section  3.2,  Stage  2  RI/FS).  Microbial  enumeration 
indicated  the  presence  of  phenanthrene  degraders  at  densities  suggesting  that  organic  contamination 
present  in  the  groundwater  at  Kotzebue  LRRS  has  induced  some  microorganisms  to  develop  the  capacity 
to  metabolize  phenanthrene.  Since  the  metabolic  pathway  for  this  compound  is  similar  to  the  pathway 
for  a  number  of  organic  constituents  of  diesel  (Chapman  1979),  the  data  suggested  that  natural  bio¬ 
degradation  of  other  chemical  constituents  of  diesel  may  also  be  occurring  (USAF  1990b).  Additionally, 
geochemical  evidence  that  natural  biodegradation  is  actively  occurring  in  the  near-beach  aquifer  at 
Kotzebue  LRRS  is  presented  in  Section  4. 6. 6. 2,  Near-Beach  Groimdwater  Flowpath,  of  this  report. 

The  observed  decrease  in  alkane/branched-chain  hydrocarbon  ratios  in  all  contaminated  soils  associated 
with  this  study,  and  the  identification  of  indigenous  hydrocarbon  degraders  within  the  Site  ST05  study 
area,  demonstrate  that  natural  attenuation  is  occurring,  and  that  biodegradation  may  be  a  significant 
process  in  site  soils  at  Kotzebue  LRRS.  Although  the  carbon  ratio  study  indicates  natural  attenuation  is 
occurring  at  Kotzebue  LRRS,  it  does  not  directly  address  the  rate  at  which  diesel  fuel  contamination  is 
being  removed  from  the  environment.  However,  the  observed  revegetation  along  the  hillslope  of  the 
SS12-SpilI  No.  3  site  indicates  that  a  reduction  in  TPH  is  likely  occurring.  Natural  attenuation  represents 
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a  non-invasive,  non-destructive  alternative  to  material  removal  actions  or  other  approaches  that  would 
negatively  impact  the  fragile  native  tundra  and  local  ecosystem  at  Kotzebue  LRRS. 


4.6.6.2  Near-Beach  Groundwater  Flowpath.  A  summary  of  geochemical  test  results  for  groundwater 
samples  collected  from  the  near-beach  aquifer  at  Kotzebue  LRRS  is  provided  in  Table  4-25.  Groundwater 
contamination  at  Kotzebue  LRRS  is  concentrated  along  the  fore-beach  area  immediately  downgradient 
of  Site  ST05-Beach  Tanks  (see  Section  7.5,  Site  ST05-Beach  Tanks).  The  evaluation  of  changes  in 
groundwater  geochemistry  as  groundwater  moves  through  the  contaminant  source  area  requires  the 
characterization  of  upgradient  (natural)  groundwater  conditions.  Two  back-beach  monitoring  wells  were 
installed  to  evaluate  background  conditions  at  Site  ST05.  However,  diesel  range  organics  was  detected 
at  relatively  low  concentration  (0.22  mg/L)  in  back-beach  monitoring  well  ST05-MW7.  Monitoring  well 
ST05-MW4  revealed  no  detected  contaminant  concentrations.  The  near-beach  groundwater  flow  direction 
is  estimated  to  the  southwest  toward  Kotzebue  Sound  (see  Section  4.6.1,  Water  Level  Measurements). 
Therefore,  monitoring  wells  ST05-MW4  (back-beach),  MW5  (mid-beach)  and  MW6  (fore-beach)  were 
selected  to  evaluate  the  near-beach  groundwater  flow  path  at  Kotzebue  LRRS. 


Groundwater  geochemical  trends  have  been  summarized  below  for  the  MW4-MW5-MW6  flowpath  to 
provide  discussion  regarding  natural  attenuation  and  seawater  mixing  in  the  near-beach  aquifer  at 
Kotzebue  LRRS. 


NEAR-BEACH  GROUNDWATER 

Sample 

Designation 

DROs 

(mg/L) 

Select  Geochemical  Parameters  (mg/L) 

D.O. 

(O2) 

0 

U 

Nitrate 

(NO3) 

Sulfate 

(SO4) 

Temperature 

(°C) 

Conductivity 

(umhos/cm) 

Inorganic  Elements  (mg/L) 

Na 

K 

Cl 

Mg 

Fe 

MW4 

(Back-Beach) 

ND 

3.8 

25 

<0.02 

<50 

4.0 

220 

3.97 

1.1 

60 

12.3 

H 

MW5 

(Mid-Beach 

2.2 

0.6 

65 

<0.02 

<50 

3.0 

320 

17.7 

3.1 

40 

21.5 

16.1 

MW6 

(Fore-Beach) 

14 

0.5 

105 

<0.02 

60 

3.0 

2,100 

562 

21.0 

760 

54.9 

16.5 
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TABLE  4-25.  SUMMARY  OF  GEOOCHEMICAL  TEST  RESULTS  FOR  SITE  ST05  GROUNDWATER 
1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 
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During  aerobic  biodegradation,  dissolved  oxygen  levels  are  reduced  as  aerobic  respiration  occurs.  After 
dissolved  oxygen  has  been  depleted,  nitrate  (NO3)  and  subsequently  sulfate  (SO4)  concentrations  may  be 
reduced  by  anaerobic  biodegradation  (Wiedermeier  et  al.  1994).  During  anaerobic  biodegradation  ferric 
iron  (Fe"^^)  may  be  reduced  to  the  ferrous  form  (Fe'*’^)  which  may  be  soluble  in  water.  Therefore,  an 
increase  in  iron  concentration  along  the  groundwater  flowpath  may  be  an  indication  of  anaerobic 
biodegradation.  The  above  table  shows  that  dissolved  oxygen  (O2)  decreases  from  3.8  mg/L  to  0.5  mg/L 
along  the  MW4-MW5-MW6  groundwater  flow  path.  Nitrate  was  not  detected  in  groundwater  (i.e., 
<  0.02  mg/L).  Sulfate  was  detected  at  65  mg/L  in  the  downgradient  monitoring  well  ST05-MW6  (see 
above  table).  Iron  (Fe)  increases  from  3.4  mg/L  to  16.5  mg/L  along  the  MW4-MW5-MW6  groundwater 
flow  path  (see  above  table). 

Carbon  Dioxide  (CO2)  increases  from  25  mg/L  in  background  well  MW4  to  105  mg/L  in  well  MW6  (see 
above  table).  Metabolic  processes  operating  during  biodegradation  of  fuel  hydrocarbons  lead  to  the 
production  of  carbon  dioxide.  If  the  carbon  dioxide  produced  during  metabolism  is  not  removed  by  the 
natural  carbonate  buffering  system  of  an  aquifer,  carbon  dioxide  levels  higher  than  background  may  be 
observed  (Wiedermeier  et  al.  1994). 

Despite  the  geochemical  trends  that  indicate  biodegradation  may  be  occurring  along  the  flowpath,  DROs 
contamination  is  concentrated  downgradient  of  the  suspected  source  area  (e.g.,  former  Beach  Tanks). 
The  increase  in  groundwater  DRO  concentrations  along  the  flow  path  may  result  from  the  relatively  short 
distance  of  the  flow  path  and  elevated  soil  DRO  values.  Large  increases  in  the  concentration  of  sodium 
(Na),  potassium  (K),  magnesium  (Mg),  chloride  (Cl),  and  electrical  conductivity  between  the  MW5  and 
MW6  groundwater  samples  indicate  that  seawater  is  mixing  with  shallow  groundwater  along  the  upper 
beach  face,  where  MW6  is  located  (see  above  table).  The  presence  of  elevated  chloride  (Cl)  in  MW6 
groundwater  may  inhibit  biodegradation,  resulting  in  increased  groundwater  DRO  concentrations  at  this 
location.  Another  factor  that  may  be  inhibiting  biodegradation  are  low  groundwater  temperatures,  which 
decrease  from  4°  C  at  MW4  to  3°  C  at  MW6.  Groundwater  temperatures  below  5°  C  are  known  to 
inhibit  biodegradation  rates  (Wiedermeier  et  al.  1994). 

Discussion— RechdxgQ  to  the  near-beach  aquifer  is  likely  controlled  by  the  highly  seasonal  nature 
of  the  suprapermafrost  water  that  recharge  the  beach  area  from  the  timdra  uplands.  The  observed 
decrease  in  dissolved  oxygen  and  increase  in  carbon  dioxide  as  groundwater  moves  along  the  MW4- 
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MW5-MW6  flowpath  may  be  an  indication  that  aerobic  biodegradation  processes  are  active.  The 
relatively  low  dissolved  oxygen  levels  measured  in  monitoring  wells  MW5  and  MW6  along  with  an 
increase  in  iron  concentration  along  the  groundwater  flowpath  may  be  an  indication  anaerobic  bio¬ 
degradation  is  also  occurring.  However,  anaerobic  bacteria  generally  cannot  function  at  dissolved  oxygen 
levels  greater  than  approximately  0.5  mg/L  (Wiedermeier  et  al.  1994). 

Previous  IRP  investigations  of  the  near-beach  aquifer  at  Kotzebue  LRRS  identify  indigenous  micro¬ 
organism  populations  capable  of  metabolizing  organic  constituents  of  diesel  fuel  (see  Section  4.6.6. 1, 
Soils)  carbon  ratio  analysis  in  petroleum  contaminated  soils  at  Site  ST05  indicate  that  natural  attenuation 
is  active  in  the  near-beach  subsurface  and  that  biodegradation  processes  are  occurring.  Changes  in 
groundwater  geochemistry  as  groundwater  moves  through  the  source  area  at  Site  ST05  indicate  bio¬ 
degradation  may  be  occurring  in  the  near-beach  aquifer.  Although  there  are  indications  of  active  bio¬ 
degradation  in  the  near-beach  aquifer  the  rate  of  contaminant  degradation  is  effected  by  low  groundwater 
temperatures  which  can  inhibit  biodegradation  rates.  Additionally,  geochemical  test  results  indicate  a  lack 
of  basic  nutrients  (e.g.,  nitrogen  and  phosphate)  in  the  near-beach  aquifer,  limiting  the  potential  growth 
of  indigenous  microorganisms  capable  of  metabolizing  petroleum  hydrocarbons  (see  Table  4-25). 

4. 6. 6.3  Surface  Water  Flowpath.  A  summary  of  geochemical  test  results  for  surface  water  samples 
collected  from  three  locations  at  Site  SS12  and  from  a  background  location  is  provided  in  Table  4-26. 
The  background  surface  water  sample  location  is  approximately  one  mile  north  from  the  surface  water 
flowpath  samples  in  a  different  drainage  (see  Figure  4-7).  As  such,  the  background  sample  is  not  con¬ 
sidered  in  conjunction  with  the  three  samples  that  comprise  the  surface  water  flowpath,  SWl,  SW3,  and 
SW4,  upgradient  to  downgradient,  respectively  (see  Figure  4-6). 

Surface  water  flowpath  geochemical  trends  have  been  summarized  in  the  data  table  below  to  provide 
discussion  regarding  active  natural  attenuation  processes  at  Site  SS12,  Kotzebue  LRRS. 


TABLE  4-26.  SUMMARY  OF  GEOCHEMICAL  TEST  RESULTS  FOR  SITE  SS12  SURFACE  WATERS, 

1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 

Surface  Water  (mg/L)  || 

Test 

Method/Kit 

Background-SW2 

SS12-SW1 

SS12-SW3 

SS12-SW4 

Hydrogen  sulfide  (H2S) 

Field  Test  (HS-C) 

<0.1 

0.1 

0.1 

<0.1 

Field  Test  (HS-WR) 

<0.01 

<0.01 

<0.01 

<0.01 

Carbon  dioxide  (CO2) 

Field  Test  (CA-23) 

5 

60 

30 

15 

Nitrite  (NO2) 

Field  Test  (NM5) 

<0.01 

<0.01 

<0.01 

<0.01 

Ammonia  nitrogen  (NH4) 

Field  Test  (NI-SA) 

<0.1 

<0.1 

<0.1 

<0.1 

Chloride  (NaCl) 

Field  Test  (8-P) 

88 

80 

72 

64 

Nitrate  nitrogen  (NO3) 

Field  Test  (NH4) 

<0.02 

<0.02 

<0.02 

<0.02 

Sulfate  (SO4) 

Field  Test  (SF-1) 

<50 

<50 

<50 

<50 

Phosphate,  Ortho  (P) 

Field  Test  (PO-19) 

<0.02 

<0.02 

<0.02 

<0.02 

Alkalinity-P 

Field  Test  (AL-DT) 

0 

0 

0 

0 

Alkalinity-T  (CaC03) 

Field  Test  (AL-DT) 

13 

185 

116 

60 

Dissolved  oxygen 

Field  Measurement 

9.05 

5.00 

5.00 

9.00 

pH 

Field  Measurement 

5.60 

7.89 

6.98 

6.81 

Temp.  "  C 

Field  Measurement 

11 

16.5 

16.3 

14.0 

Conductivity  (/xmhos/cm) 

Field  Measurement 

40 

1,050 

250 

60 

Total  Organic  Carbon 

EPA  Method  9060 

28.0 

186 

55.1 

37.8 

Total  Metals  || 

(Fe)  Iron 

EPA  Method  6010 

0.55 

3.98 

1.23 

0.21 

(Na)  Sodium 

EPA  Method  6010 

5.3 

23.9 

14.2 

8.87 

(K)  Potassium 

EPA  Method  6010 

0.7 

0,6 

0.2 

0.2 

(Ca)  Calcium 

EPA  Method  6010 

3.2 

124 

42.1 

17.7 

(Mg)  Magnesium 

EPA  Method  6010 

1.8 

41.0 

11.3 

5.17 
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SURFACE  WATER 

Sample 

Description 

DROs 

(mg/L) 

Select  Geochemical  Parameters 

CO2 

(mg/L) 

DO 

(mg/L) 

Fe 

(mg/L) 

TOC 

(mg/L) 

TEMP 

(°C) 

BKGD 

ND 

5 

9.0 

0.55 

28 

11 

SWl 

8.0 

60 

5.0 

3.98 

186 

16.5 

SW3 

2.0 

30 

5.0 

1.23 

55 

16.3 

SW4 

0.14 

15 

9.0 

0.21 

38 

14.0 

DRO  concentrations  decrease  significantly  from  upgradient  to  downgradient  samples  indicating  that 
natural  attenuation  processes  are  acting  to  reduce  DRO  concentrations  with  distance  from  the  contaminant 
source.  However,  geochemical  trends  do  not  support  a  biodegradation  process  to  account  for  the  reduced 
DRO  concentrations,  despite  relatively  high  surface  water  temperatures  (see  table  above)  that  could 
support  biodegradation.  The  dissolved  oxygen  concentrations  measured  along  the  surface  water  flow  path 
indicate  that  aerobic  rather  than  anaerobic  conditions  would  control  biodegradation  processes.  If 
anaerobic  biodegradation  was  the  dominant  process  reducing  DRO  concentrations  along  the  flowpath,  iron 
(Fe)  and  ammonia  (NH4)  would  be  expected  to  increase  in  concentration.  The  opposite  trends  are 
exhibited  by  the  data.  If  aerobic  biodegradation  processes  were  reducing  DRO  concentrations  along  the 
flow  path,  carbon  dioxide  (CO2)  would  be  expected  to  increase  in  concentration  while  dissolved  oxygen 
should  decrease.  Although  the  opposite  trends  are  exhibited  by  the  data  (see  table  above),  oxygen 
exchange  between  surface  water  and  ambient  air  limits  the  potential  to  measure  changes  in  these 
parameters  due  to  biodegradation. 

Discussion— The.  data  for  the  surface  water  flowpath  taken  as  a  whole  indicated  that  other  atten¬ 
uation  processes  such  as  photolysis,  hydrolysis,  or  abiotic  oxidation  may  be  responsible  for  the  observed 
reduced  DRO  concentrations.  Alternatively,  purely  physical  processes  such  as  sorption,  volatilization, 
or  dilution  may  account  for  the  observed  DRO  concentrations. 

Specific  locations  along  the  flowpath  may  nonetheless  support  the  biodegradation  of  DRO  compounds. 
This  is  particularly  true  for  location  SWl,  which  exhibits  elevated  carbon  dioxide  (CO2)  concentration 
relative  to  the  other  surface  water  sample  locations  (see  Table  4-26).  To  a  lesser  extent,  some  suggestion 
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of  active  biodegradation  is  exhibited  by  the  analytical  results  for  sample  SW3  with  respect  to  the  data  for 
SW4.  Other  mechanisms  for  the  reduction  of  DRO  concentrations  along  the  surface  water  flowpath, 
especially  downgradient  of  SWl,  are  more  plausible.  Carbon  ratio  analysis  of  TPH  contaminated  soil 
samples  collected  along  the  surface  water  flowpath  at  Site  SS12  indicate  that  natural  attenuation  is  actively 
occurring  along  this  surface  pathway  (see  Section  4.6.6. 1,  Soils). 

4.6.7  Background  Characterization 

The  following  sections  provide  discussion  of  analytical  results  associated  with  media  specific  background 
characterization  as  presented  in  Table  4-5.  A  summary  of  maximum  contaminant  concentrations  detected 
in  background  media  is  provided  by  analytical  method  in  Tables  4-12  through  4-21.  Sample-specific 
results  for  all  background  samples  collected  at  Kotzebue  LRRS  is  provided  in  Appendix  L. 

4. 6.7.1  Soil  Sample  Results.  Three  soil  samples  were  collected  in  native  tundra  and  three  beach 
soil/sediment  samples  in  the  vicinity  of  the  site  to  evaluate  background  conditions  (see  Figure  4-7).  All 
background  soil  samples  were  analyzed  for  DROs,  VOCs,  SVOCs,  pesticides  and  PCBs,  and  total  metals. 
Additionally,  three  soil  samples  (native  tundra)  were  submitted  for  GROs  analysis.  The  analytical  results 
revealed  the  following: 

■  Gasoline  Range  Organics  (Method  AKIOI):  No  gasoline  range  organics  were  detected 
in  background  soil  samples 

■  Diesel  Range  Organics  (Method  AK102):  Diesel  range  organics  was  detected  at  rela¬ 
tively  low  concentrations  in  background  Samples  SS3  at  11  mg/kg  and  SS4  at  43  mg/kg. 
However,  Sample  SS2-01  revealed  a  DRO  concentration  of  1,200  mg/kg.  Based  on  the 
elevated  concentration  observed  in  Sample  SS2-01,  a  second  sample  (SS2-02)  was 
collected  from  a  location  approximately  200  yards  upgradient,  and  analyzed  for  TPH. 
Sample  SS02-02  revealed  a  DRO  concentration  of  3,800  mg/kg  (see  Figure  4-7).  No 
visual  or  olfactory  evidence  of  petroleum  contamination  was  noted  during  background 
sample  collection. 

■  VOCs  (Method  SW8260):  Total  xylenes  were  detected  in  soil  at  two  background 
locations,  including  background  Sample  SSlB-01  at  an  estimated  concentration  of 
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0.003  mg/kg,  and  in  Sample  SS4-01  at  0.014  mg/kg.  In  addition,  ethylbenzene  at  an 
estimated  0.0015  mg/kg  and  toluene  at  0.0043  mg/kg  were  detected  in  Sample  SS4-01. 

■  SVOCs  (Method  SW8270):  The  only  semivolatile  compounds  detected  in  background 
soils  were  benzyl  alcohol  and  benzoic  acid  at  a  maximum  concentration  of  0. 1  mg/kg  and 
1.0  mg/kg,  respectively. 

■  Pesticides/PCBs  (Method  SW8081):  The  Aroclor  1260  was  detected  in  a  single  back¬ 
ground  sample  (SSlA-01)  at  an  estimated  concentration  of  0.02  mg/kg.  The  pesticides 
4,4’-DDE,  4,4’-DDD,  and  4,4’-DDT  were  detected  in  background  soils  at  a  maxi¬ 
mum  concentration  of  0.0039  mg/kg,  0.0035  mg/kg,  and  0.05  mg/kg,  respectively. 

■  Metals  (Method  SW6000,  7000  Series):  Table  4-15  provides  maximum  detected  concen¬ 
trations  for  inorganic  compounds  in  background  soils/sediment.  Arsenic  was  detected 
at  an  elevated  concentration  of  800  mg/kg  in  background  Sample  SBl-10.5.  Sample 
SBl-10.5  was  collected  from  10.5  feet  below  ground  surface  during  the  installation  of 
background  monitoring  well  MWl.  The  elevated  detection  of  arsenic  in  Sample  SBl- 
10.5  is  considered  an  outlier  and  was  not  used  in  the  determination  of  mean  background 
concentration. 

Sediment  Sample  I?esu&s— Three  sediment  samples  (Background-SD2,  SD3,  and  SD4)  were 
collected  from  surface  water  (lake)  locations  to  evaluate  background  conditions  (see  Figure  4-7).  All 
background  sediment  samples  were  analyzed  for  the  presence  of  DROs,  VOCs,  SVOCs,  pesticides  and 
PCBs,  and  total  metals.  The  analytical  results  revealed  the  following: 

■  Diesel  Range  Organics  (Method  AK102):  Diesel  range  organics  were  detected  in  back¬ 
ground  Samples  SD2-01  at  380  mg/kg,  SD3-01  at  16  mg/kg,  and  SD4-01  at  45  mg/kg. 

■  Residual  Range  Organics  (Method  Extended-AK102):  Background  Sample  SD2-01  was 
selected  to  evaluate  RROs  in  background  sediment.  RROs  were  detected  at  1 , 100  mg/kg. 
Results  indicated  that  motor  oil  was  not  identified,  although  RROs  were  elevated  in 
relation  to  DROs  concentration. 
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■  VOCs  (Method  SW8260):  Toluene  was  detected  in  a  single  background  sediment  sample 
(SD2-01)  at  0.094  mg/kg. 

■  SVOCs  (Method  SW8270):  The  only  semivolatile  compound  detected  in  background 
sediment  was  benzoic  acid  at  an  estimated  concentration  of  0.93  mg/kg. 

■  Pesticides/PCBs  (Method  SW8081):  The  following  pesticides  were  detected  in  sediment 
including  4,4’-DDE  at  0.0034  mg/kg,  4,4’-DDD  at  0.022  mg/kg,  and  4,4’-DDT  at 
0.0026  mg/kg. 

■  Metals  (Method  SW60(X),  7000  Series);  Table  4-15  provides  maximum  detected  concen¬ 
trations  for  inorganic  compounds  in  background  soils/sediment. 

Surface  Water  Sample  Results— Three  surface  water  samples  (SW2,  SW3  and  SW4)  were 
collected  to  evaluate  background  concentrations  in  the  vicinity  of  the  site.  Background  sample  locations 
for  surface  water  samples  are  presented  in  Figure  4-7.  All  background  surface  water  samples  were 
analyzed  for  DROs,  VOCs,  SVOCs,  pesticides  and  PCBs,  and  both  total  and  dissolved  metals.  A  suite 
of  geochemical  parameters  were  collected  at  background  location  SW7  to  provide  background  concen¬ 
trations  for  surface  water  in  an  area  unaffected  by  petroleum  hydrocarbon  concentrations.  These  data 
were  used  to  evaluate  geochemical  results  for  surface  water  samples  collected  at  Site  SS  12-Spills  No.  2 
and  3  in  support  of  the  evaluation  of  natural  biodegradation.  The  analytical  results  revealed  the 
following: 


■  Diesel  Range  Organics  (Method  AK102);  Diesel  range  organics  were  not  detected  in 
background  surface  water  samples. 

■  VOCs  (Method  SW8260):  No  volatile  organic  compounds  were  detected  in  background 
surface  water  samples. 

■  SVOCs  (Method  SW8270):  No  semivolatile  organic  compounds  were  detected  in  back¬ 
ground  surface  water  samples. 


140 


■  Pesticides/PCBs  (Method  SW8081);  No  pesticides  or  PCBs  were  detected  in  background 
surface  water  samples. 

■  Metals  (Method  SW6000  Series):  Table  4-20  provides  maximum  concentrations  of 
inorganic  compounds  detected  in  surface  water  samples. 

Sea  Water  Sample  Results— One  sea  water  sample  (SWl)  was  collected  to  evaluate  background 
conditions  in  Kotzebue  Soimd.  The  sea  water  sample  was  analyzed  for  DROs,  VOCs,  and  SVOCs.  No 
detected  compounds  were  identified  for  the  analyses  performed. 

Groundwater  Sampling— One  background  groundwater  monitoring  well  was  installed  north  of 
Site  SS02  in  an  area  with  no  known  source  of  contamination.  One  groundwater  sample  (Background- 
MWl-01)  was  collected  from  this  well  to  evaluate  background  groundwater  conditions.  The  background 
groundwater  sample  was  analyzed  for  DROs,  VOCs,  SVOCs,  pesticides  and  PCBs,  and  both  total  and 
dissolved  metals.  The  analytical  results  revealed  the  following: 

■  Diesel  Range  Organics  (Method  AK102):  Diesel  range  organics  were  not  detected  in 
background  Sample  MW  1-01. 

■  VOCs  (Method  SW8260):  No  volatile  organic  compounds  were  detected  in  background 
Sample  MWl-01. 

■  SVOCs  (Method  SW8270):  No  semivolatile  organic  compounds  were  detected  in  back¬ 
ground  Sample  MWl-01. 

■  Pesticides/PCBs  (Method  SW8081):  No  pesticides  or  PCBs  were  detected  in  background 
Sample  MWl-01. 

■  Metals  (Method  SW6000,  7000  Series):  Table  4-20  provides  maximum  concentrations 
for  inorganic  compounds  detected  in  background  Sample  MWl-01. 
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5.0  SITE  CONCEPTUAL  MODEL 


The  primary  purpose  of  the  site  conceptual  model  is  to  integrate  available  site  information,  identify 
additional  data  needs,  facilitate  the  selection  of  remedial  designs,  and  guide  the  risk  assessment  process. 
The  Kotzebue  LRRS  site  conceptual  model  was  based  on  site  characterization  information  obtained  during 
the  1994  remedial  investigation  and  on  a  review  of  information  collected  during  past  IRP  investigations. 


5.1  BACKGROUND  CHARACTERIZATION  AND  SITE  CONTAMINANT  IDENTIFICATION 

No  background  concentrations  were  characterized  previous  to  the  1994  IRP  investigation  conducted  at 
Kotzebue  LRRS.  During  the  1994  RI,  background  concentrations  were  characterized  to  provide  the 
baseline  concentration  data  necessary  to  evaluate  site-specific  samples  collected  from  each  media  and 
source  area  during  field  sampling.  Such  evaluations  are  used  to  delineate  source  areas,  recommend 
remedial  actions,  and  evaluate  media-specific  concentrations  relative  to  ARARs  for  the  individual  sites. 
Background  characterization  included  all  analyses  performed  and  media  (i.e.,  soil,  sediment,  surface 
water,  and  groundwater)  s^pled  during  the  investigation  (see  Table  4-5).  Background  characterization 
was  conducted  at  four  station  locations  adjacent  to  Kotzebue  LRRS  (see  Section  4.4.10,  Background 
Characterization).  Background  characterization  results  are  discussed  by  media  in  Section  4.6.7,  Back¬ 
ground  Characterization  Results).  Maximum  background  concentrations  detected  at  Kotzebue  LRRS  are 
summarized  by  media  and  anal3dical  method  in  Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12 
through  4-21.  A  detailed  description  of  IRP  activities  conducted  at  each  site  and  area  of  concern 
investigated  at  Kotzebue  LRRS  is  provided  in  Section  7.0,  Summary  of  Site  Status  and  Recommendations. 
Section  7.0  includes  sample  station  locations  for  sites  and  areas  of  concern  investigated  during  the 
1994  RI. 

5.1.1  Data  Evaluation 

There  are  several  factors  to  consider  in  assessing  the  useability  of  environmental  data  for  use  in  baseline 
risk  assessments  (EPA  1989).  In  addition  to  the  data  quality  criteria  goals,  the  source,  documentation. 
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analytical  methods/detection  limits  and  level  of  review  associated  with  the  data  can  all  affect  the 
useability. 

Based  on  RI  data  reviewed  and  data  validation  results,  the  quality  criteria  goals  for  accuracy,  precision, 
and  completeness  were  met.  All  data  gathered  during  the  field  effort  at  Kotzebue  LRRS  were  reported 
in  the  Analytical  Data  Informal  Technical  Information  Report  (ITIR).  All  data  reviewed,  including  the 
resulting  qualif  ed  data  (as  required),  are  provided  in  the  Analytical  Data  ITIR  (USAF  1995c). 

Documentation  of  field  and  laboratory  procedures  is  important  so  the  effect  of  any  deviation  from  these 
procedures  on  data  useability  can  be  assessed.  Extensive  documentation  was  prepared  for  the  RI  (USAF 
1994a,b,c,d).  In  addition,  both  field  and  laboratory  audits  were  performed.  No  deviations  from  project 
guidelines  were  noted  which  would  adversely  affect  the  useability  of  the  analytical  data  (see  Appendix  J; 
Quality  Assurance  Report). 

The  level  of  analytical  data  review  can  also  effect  data  useability.  All  data  used  for  baseline  assessment 
were  subject  to  a  thorough  data  reduction  and  validation  process,  as  discussed  in  Section  4.3,  Analytical 
Program,  and  presented  in  the  Analytical  Data  ITIR  (USAF  1995c). 

5.1.2  Contaminant  Identification 

Chemicals  of  potential  concern  (COPC)  were  identified  and  evaluated  for  use  in  a  baseline  risk  assessment 
at  Kotzebue  LRRS  (USAF  1995b).  The  identification  of  COPCs  for  both  human  health  and  ecological 
risk  assessment  is  discussed  in  the  following  sections. 

5.1.2.1  Chemicals  of  Potential  Human  Health  Concern.  A  screening  of  the  contaminant  data  was 
performed  to  determine  which  chemicals  might  pose  a  potential  human  health  risk  (USAF  1995b).  The 
screening  consisted  of  the  following  four  steps:  1)  compare  maximmn  detected  concentration  for  each 
chemical  in  each  medium  with  risk-based  screening  concentrations  (RBCs),  2)  compare  maximum  PQLs 
to  RBCs  for  chemicals  which  were  not  detected,  3)  identify  organic  chemicals  which  were  detected  but 
for  which  no  RBCs  are  available,  and  4)  compare  maximmn  concentrations  to  mean  background 
concentrations  for  metals  without  RBCs.  Each  of  these  steps  is  described  in  greater  detail  below. 
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RBCs  were  obtained  from  U.S.  EPA  Region  10  Supplemental  Risk  Assessment  Guidance  for  Superfund 
(U.S.  EPA  1991).  The  RBCs  correspond  to  a  cancer  risk  of  10'^  (10‘^  for  soil)  or  a  hazard  quotient 
(non-carcinogen)  of  0.1.  If  both  values  were  available  for  a  particular  chemical,  the  lower  of  the  two 
values  was  used.  Water  RBCs  were  used  for  both  surface  water  and  groundwater  data  and  soil  RBCs 
were  used  for  both  soil  and  sediment  data.  The  maximum  concentration  for  each  chemical  in  each 
medium  was  compared  to  the  appropriate  RBC.  If  the  maximum  concentration  exceeded  the  RBC,  the 
chemical  was  considered  a  COPC  and  was  carried  through  the  baseline  human  health  risk  assessment. 
For  chemicals  which  were  not  detected  at  Kotzebue  LRRS,  an  additional  screening  was  performed  to 
determine  if  the  PQL  exceeded  the  RBC.  If  the  maximum  PQL  for  a  chemical  in  a  particular  medium 
exceeded  the  appropriate  RBC,  that  chemical  was  added  to  the  list  of  COPCs.  Because  the  risk  attributed 
to  COPCs  which  were  not  detected  above  PQLs  is  less  certain  than  risk  attributed  to  detected  COPCs, 
the  two  groups  of  chemicals  were  evaluated  separately.  If  neither  the  maximum  detected  concentration 
or  the  maximum  PQL  exceeded  the  RBC,  that  chemical  was  not  considered  a  COPC  and  was  not 
evaluated  further. 

RBCs  were  not  available  for  chemicals  which  did  not  have  toxicity  data  (i.e.,  reference  dose  or  slope 
factor).  Organic  chemicals  in  this  category  were  also  added  to  the  list  of  COPCs  if  they  were  detected 
at  Kotzebue  LRRS.  Exceptions  to  this  rule  were  made  for  the  TPH  fractions  (diesel  and  gasoline) 
because  toxicity  data  for  the  weathered  fuels  typical  of  TPHs  are  not  available.  Human  health  risk  due 
to  hydrocarbons  was  assessed  by  characterizing  the  risk  from  the  semi-volatile  and  volatile  organic 
compounds  which  make  up  TPH.  Metals  in  this  category  were  added  to  the  list  of  COPCs  if  they  were 
detected  at  greater  than  three  times  (3X)  the  mean  background  concentration  for  a  particular  medium. 
Although  these  chemicals  were  considered  to  be  COPCs,  risk  was  not  quantitated  due  to  the  lack  of 
toxicity  data.  The  list  of  COPCs  for  each  medium  is  given  in  Table  5-1.  A  total  of  89  COPCs  were 
identified  using  the  approach  described  above.  Within  each  of  the  four  media,  the  number  of  COPCs 
ranged  from  45  for  sediment  to  71  for  groundwater.  The  majority  of  the  COPCs  were  never  detected 
at  Kotzebue  LRRS  above  the  PQLs  (category  2  in  Table  5-1).  This  is  particularly  true  for  surface  water 
and  groundwater,  where  only  7  chemicals  in  each  medium  were  considered  to  be  COPCs  based  on 
detected  concentrations. 

A  list  of  Human  Health  COPCs  for  Kotzebue  LRRS  is  provided  in  Table  5-1 .  Site-specific  contaminant 
analytical  results  (including  background  characterization)  for  samples  collected  during  the  1994  remedial 
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investigation  are  summarized  by  media  and  analytical  method  in  Tables  4-12  through  4-21.  All  contam¬ 
inant  analytical  results  are  summarized  as  site-specific  maximum  concentrations,  and  include  all  com¬ 
pounds  detected  in  environmental  samples  collected  during  the  1994  remedial  investigation  at  Kotzebue 
LRRS.  A  detailed  description  of  IRP  activities  conducted  at  each  site  and  area  of  concern  investigated 
at  Kotzebue  LRRS  is  provided  in  Section  7.0,  Summary  of  Site  Status  and  Recommendations. 

5.1. 2.2  Chemicals  of  Potential  Ecological  Concern.  A  screening  of  the  contaminant  results  was  per¬ 
formed  to  determine  which  chemicals  might  pose  a  potential  risk  to  ecological  receptors  (USAF  1995b). 
The  screening  was  very  similar  to  that  performed  for  the  human  health  baseline  risk  assessment  (see 
Section  5. 1.2.1).  The  screening  consisted  of  the  following  four  steps:  1)  compare  maximum  detected 
concentration  for  each  chemical  in  each  medium  with  screening  concentrations,  2)  compare  maximum 
PQLs  to  screening  concentrations  for  chemicals  which  were  not  detected,  3)  identify  organic  chemicals 
which  were  detected  but  for  which  no  screening  concentrations  are  available,  and  4)  compare  maximum 
concentrations  to  mean  background  concentrations  for  metals  without  screening  concentrations.  Each  of 
these  steps  is  described  in  greater  detail  below. 

Screening  concentrations  consisted  of  both  surface  water  criteria  and  sediment  quality  guidelines,  both 
of  which  are  intended  to  be  protective  of  aquatic  organisms  which  are  present  in  these  media.  Surface 
water  quality  criteria  (the  lower  of  the  acute  or  chronic  fresh  water  values)  promulgated  by  U.S.  EPA 
(1991d)  were  used  to  evaluate  both  surface  water  and  groundwater  contaminant  concentrations  at 
Kotzebue  LRRS.  Sediment  quality  guidelines  were  obtained  from  several  sources,  including  Adverse 
Effects  to  Benthic  Organisms  in  Sediment  (Long  and  Morgan  1990),  Ontario  Aquatic  Sediment  Quality 
Guidelines  (Persaud  et  al.  1993),  and  Sediment  Criteria  for  New  York  State  (Newell  and  Sinnott  1993). 
U.S.  EPA  sediment  quality  criteria  were  not  used  because  lower  (more  conservative)  values  have  been 
published  in  the  above  sources.  For  a  given  chemical,  the  lowest  concentration  from  the  above  three 
sources  was  used  as  the  screening  concentration  for  both  sediment  and  soil  concentrations  at  Kotzebue 
LRRS.  Sediment  guidelines  were  used  for  soil  concentrations  because  soil  quality  guidelines  are  not 
available.  The  maximum  concentration  for  each  chemical  in  each  medium  was  compared  to  the  appro¬ 
priate  screening  concentration.  If  the  maximum  concentration  exceeded  the  screening  concentration,  the 
chemical  was  considered  a  COPEC  and  was  carried  through  the  baseline  ecological  risk  assessment.  For 
chemicals  which  were  not  detected  at  Kotzebue  LRRS,  an  additional  screening  was  performed  to 
determine  if  the  PQL  exceeded  the  screening  concentration.  If  the  maximum  PQL  for  a  chemical  in  a 
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particular  medium  exceeded  the  appropriate  screening  concentration,  that  chemical  was  added  to  the  list 
of  COPECs.  Because  the  risk  attributed  to  COPECs  which  were  not  detected  is  less  certain  than  risk 
attributed  to  detected  COPECs,  the  two  groups  of  chemicals  were  evaluated  separately.  If  neither  the 
maximum  detected  concentration  or  the  maximum  PQL  exceeded  the  screening  concentration,  that 
chemical  was  not  considered  a  COPEC  and  was  not  evaluated  further. 

Screening  concentrations  were  not  available  for  approximately  half  the  chemicals  measured  at  Kotzebue 
LRRS.  Organic  chemicals  in  this  category  were  added  to  the  list  of  COPECs  if  they  were  detected  at 
Kotzebue  LRRS.  Exceptions  to  this  rule  were  made  for  the  TPH  fractions  (diesel  and  gasoline)  because 
toxicity  data  for  the  weathered  fuels  typical  of  TPHs  are  not  available.  Ecological  risk  due  to  hydrocar¬ 
bons  was  assessed  by  characterizing  the  risk  from  the  semi-volatile  and  volatile  organic  compounds  which 
make  up  TPH.  Metals  in  this  category  were  added  to  the  list  of  COPECs  if  they  were  detected  at  greater 
than  3X  the  mean  background  concentration  for  a  particular  medium.  The  list  of  COPECs  for  each  medi¬ 
um  is  given  in  Table  5-2.  A  total  of  67  COPECs  were  identified  using  the  approach  described  above. 
Within  each  of  the  four  media,  the  number  of  COPECs  ranged  from  28  for  sediment  to  41  for  soil. 

5.1.3  Contaminant  Overview 

This  section  provides  a  general  discussion  regarding  inorganic  and  organic  contaminant  detection  at 
Kotzebue  LRRS. 

5. 1.3.1  Inorganics.  Arsenic  was  detected  at  relatively  low  concentrations  with  the  exception  of  a  single 
background  soil  boring  (at  800  mg/kg)  collected  at  10.5  ft  below  ground  surface  during  the  installation 
of  the  background  monitoring  well  MWl  (see  Table  4-15).  The  elevated  detection  of  arsenic  was  not 
included  in  the  mean  background  concentration  calculation  as  the  elevated  detection  was  considered  an 
outlier  and  was  not  representative  of  background  surface  soil  conditions.  In  sediments,  lead  and  zinc 
were  identified  as  COPCs.  Lead  was  detected  at  background  criteria  and  zinc  at  elevated  concentration 
in  lake  sediments  at  Site  SS07  (see  Table  4-15).  Inorganic  compounds  detected  in  surface  waters  include 
barium,  magnesium,  and  manganese  (see  Table  4-20).  In  groundwater,  manganese  was  identified  above 
background  criteria  relative  to  inorganic  concentrations  detected  in  a  single  background  monitoring  well 
installed  at  Kotzebue  LRRS  (see  Table  4-20). 
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II  TABLE  5-2.  CHEMICALS  OF  POTENTIAL  ECOLOGICAL  CONCERN  (COPEC)  BY  MEDIA 

II  AT  KOTZEBUE  LRRS,  ALASKA  (Page  1  of  2) 

Media 

Chemical 

Sediment 

Soil 

Surface  Water 

Ground  Water 

Metals 

Antimony 

2 

1 

Barium 

4 

Cadmium 

2 

2 

2 

2 

Lead 

1 

Magnesium 

4 

Manganese 

3 

3 

Mercury 

1 

1 

Selenium 

2 

Silver 

1 

2 

2 

Pesticides/PCBs 

4,4'-DDT 

1 

1 

1 

Arochlor  1016 

2 

2 

2 

2 

Arochlor  1221 

2 

2 

Arochlor  1232 

2 

2 

Arochlor  1242 

2 

2 

Arochlor  1248 

2 

2 

Arochlor  1254 

2 

2 

Arochlor  1260 

1 

1 

2 

2 

Dieldrin 

1 

1 

1 

2 

Endosulfan  Sulfate 

3 

Endrin 

1 

1 

2 

2 

Endrin  Aldehyde 

3 

Heptachlor 

1 

2 

1 

2 

Methoxychlor 

2 

2 

Toxaphene 

2 

2 

2 

2 

alpha-Chlordane 

2 

2 

alpha  BHC 

3 

delta  BHC 

3 

1 

2 

2 

Semi-volatile  Organics 

2 , 4“Dichlorophenol 

3 

2,4-Dintrotoluene 

3 

2 , 6-Dinitrotoluene 

3 

2-Methylnaphthalene 

2 

1 

3 

2-Nitroaniline 

3 

2-Nitrophenol 

3 

4-Methylphenol 

3 

3 

3 

4-Nitroaniline 

3 

4-Nitrophenol 

3 

Acenaphthylene 

3 

Anthracene 

2 

1 

Benzo(b)fluoranthene 

2 

1 

Benzo(g,h,i)perylene 

2 

Benzo(k)fluoranthene 

2 

2 

Benzoic  Acid 

3 

3 

3 
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TABLE  5-2.  CHEMICALS  OF  POTENTIAL  ECOLOGICAL  CONCERN  (COPEC)  BY  MEDIA 
AT  KOTZEBUE  LRRS,  ALASKA  (Page  2  of  2) 


Chemical 

Sediment 

Media 

Soil  Surface  Water 

Ground  Water 

Butylbenzylphthalate 

3 

Dibenzo(a,h)anttiracene 

2 

2 

Dibenzofuran 

3 

3 

Diethyl  Phthalate 

2 

Dimethylphthalate 

3 

Fluorene 

2 

1 

3 

Hexachlorobutadiene 

2 

Hexachlorocyclopentadiene 

2 

2 

Isophorone 

3 

Phenol 

3 

di-n-butyl  Phthalate 

3 

2 

Volatile  Organics 

1 , 1 ,2-Trichloro-l  ,2,2-trifluoroethane 

3 

3 

1 , 1-Dichloroethene 

2 

2 

2-Hexanone 

3 

Acetone 

3 

3 

3 

3 

Carbon  Disulfide 

3 

Chloroform 

3 

Ethylbenzene 

3 

3 

Methyl  Ethyl  Ketone  (2-butanone) 

3 

3 

3 

3 

Methylene  Chloride 

3 

3 

3 

Toluene 

3 

3 

Xylenes,  total 

3 

3 

3 

cis- 1 ,2-Dichloroethylene 

3 

Key: 

1  =  Detected  concentration  exceeded  screening  value 

2  =  Practical  Quantitation  Limit  (PQL)  exceeded  screening  value 

3  =  No  screening  value  available;  chemical  was  detected 

4  =  No  screening  value  available;  metal  detected  >  3X  mean  background  concentration 

5. 1.3. 2  Organic  Contaminants.  Organic  COPCs  include  all  organic  compounds  screened  from  environ¬ 
mental  samples  collected  during  the  1994  RI  (see  Table  5-1).  A  discussion  regarding  organic  contami¬ 
nants  detected  at  Kotzebue  LRRS  is  provided  in  the  following  sections. 

Petroleum  Hydrocarbons~?tixo\c\xm  hydrocarbon  contamination  linked  to  past  installation  oper¬ 
ations  and  activities  is  the  primary  environmental  problem  identified  at  Kotzebue  LRRS.  Arctic-grade 
diesel  is  the  primary  source  of  detected  concentrations  of  diesel  range  organics  and  BETX  in  site  soils, 
surface  waters  and  groundwater.  Diesel  fuel  is  a  middle  distillates  of  crude  oil,  containing  about  8  per¬ 
cent  n-alkanes,  22  percent  iso-alkanes,  31  percent  cycloparaffins,  and  38  percent  aromatic  compounds 
that  contain  approximately  10  percent  BETX  and  10  percent  polynuclear  aromatic  hydrocarbons  (PAHs). 
Diesel  blended  for  arctic  use  generally  contains  more  low  molecular  weight  hydrocarbons  than  does 
normal  diesel  fuel. 

Aromatic  hydrocarbons  (such  as  BETX)  were  detected  at  relatively  low  concentrations  in  a  limited 
number  of  soil,  surface  water,  and  groundwater  samples  collected  at  Kotzebue  LRRS  (see  Tables  4-12 
through  4-21).  Benzene  was  detected  in  only  two  soil  samples,  at  a  maximum  concentration  in  a  sample 
of  soil  from  the  SS12-Spill  No.  3  Site  at  a  concentration  of  1.6  mg/kg  (see  Table  4-12).  The  limited 
detections  of  aromatic  hydrocarbons  in  Kotzebue  LRRS  soils  likely  results  from  the  low  percentage  of 
these  compounds  in  fuels  used  at  the  site,  and  from  volatilization  and  biodegradation  that  has  occurred 
since  the  time  of  release.  Benzene  was  detected  in  a  single  groundwater  sample  (at  an  estimated  concen¬ 
tration  of  9.0  ug/L)  collected  from  Site  ST05-Beach  Tanks. 

Residual  range  organics  were  measured  in  selected  soil  samples  to  evaluate  for  the  presence  of  heavier 
fraction  hydrocarbons  (i.e. ,  C28  through  C4Q)  associated  with  potential  waste  oil  contamination.  Residual 
range  organics  were  detected  at  elevated  concentrations  at  Sites  SS  15-Garage/Power  Plant,  SS02-Waste 
Accumulation  Area  No.2/Landfill,  and  AOClO-Septic  Holding  Tank  (see  Table  4-16). 

Volatile  Organic  Compounds~V olaiWc  organic  compound  analysis  was  conducted  routinely  to 
measure  volatile  organic  compounds  associated  with  petroleum  hydrocarbon  contamination,  and  to  eval¬ 
uate  other  potential  contaminant  sources  (e.g. ,  waste  oils  and  solvents).  The  limited  detection  of  aromatic 
hydrocarbons  (such  as  BETX)  in  soil,  surface  water,  and  groundwater  samples  collected  at  Kotzebue 
LRRS  are  considered  to  be  associated  with  arctic-grade  diesel  fuel  contamination  at  the  site.  The 
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detection  of  other  VOCs  including  cis-l,2-dichloroethene,  trichlorothene,  and  tetrachloroethene  indicates 
that  other  potential  source(s)  of  VOCs  contamination  may  be  present.  However,  the  detection  of  com¬ 
pounds  such  as  trichloroethene  were  limited  in  extent  and  occurred  at  relatively  low  concentrations  (see 
Tables  4-12  through  4-21). 


Semivolatile  Organic  Compounds~Ths  analysis  of  semivolatile  organic  compounds  was  routinely 
conducted  to  characterize  a  wide  range  of  semivolatile  compounds  potentially  present  at  Kotzebue  LRRS 
sites.  The  primary  source  of  petroleum  hydrocarbons  was  related  to  middle-distillate  fuels  which 
contained  approximately  10  weight  percent  polynuclear  aromatic  hydrocarbons.  In  addition  to  diesel  fuel, 
waste  oils  and  solvents  formerly  stored  and  used  at  the  facility  may  be  a  source  of  SVOCs  at  some  sites. 
SVOCs  detected  at  Kotzebue  LRRS  are  summarized  in  Tables  4-12  through  4-21.  Naphthalene  and 
2-methylnaphthalene  were  the  most  commonly  identified  compounds  in  both  soil  and  groundwater  samples 
collected  at  the  site. 


Organochlorine  Pesticides  and  Organochlorine  pesticides  and  PCBs  were  routinely 

analyzed  for  in  samples  collected  during  the  1994  RI.  Pesticides  were  detected  ubiquitously  in  site  soils 
at  Kotzebue  LRRS,  including  all  background  surface  soils  sample  locations.  The  pesticide  4,4’-DDT  was 
detected  at  a  maximum  concentration  of  5.3  mg/kg  at  Site  SSI  1-Fuel  Spill.  Pesticides  were  detected  in 
sediment  at  Site  SS07-Lake,  including  4,4’-DDD  at  3.1  mg/kg.  The  pesticides  4,4’-DDT,  4,4’-DDD, 
and  4,4,  -DDE  were  detected  at  relatively  low  concentrations  in  surface  water  and  near-beach  ground- 
water  at  Site  SS02  (see  Table  4-19  ).  There  is  no  documented  use  of  pesticides  at  the  Kotzebue  LRRS; 
however  pesticides  may  have  been  used  for  insect  control  at  the  installation. 


5.2  CONTAMINANT  SOURCE  IDENTIFICATION 

The  IRP  Handbook  specifies  that  if  contamination  is  confirmed,  the  area  of  contamination  shall  be 
considered  to  be  a  source,  and  migration  pathways  and  receptors  shall  be  determined.  The  IRP  Handbook 
also  states  that  if  there  are  multiple  sites  in  proximity  to  one  another  such  that  it  is  not  possible  to 
determine  the  individual  source  or  sources,  the  area  of  contamination  shall  be  considered  a  source,  and 
migration  pathways  and  receptors  shall  be  determined  for  the  zone,  rather  than  for  individual  sites.  A 
total  of  19  sites  and  five  areas  of  concern  have  been  investigated  at  Kotzebue  LRRS.  Contaminant  source 
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characterization  including  the  identification  of  source  location  and  boundaries,  estimates  of  source  volume 
or  amounts,  identification  of  potentially  hazardous  constituents  present  in  the  source  and  their  concen¬ 
trations,  and  information  regarding  the  time,  duration  and  rate  of  hazardous  constituent  release  from  the 
source  is  provided  on  a  site-specific  basis  in  Section  7.0,  Summary  of  Site  Status  and  Recommendations. 


5.3  POTENTIAL  MIGRATION  PATHWAYS 

This  section  discusses  potential  contaminant  migration  pathways  at  Kotzebue  LRRS  including  a  general 
discussion  regarding  contaminant  fate  and  transport  in  groundwater,  surface  water,  and  air  routes.  A 
detailed  discussion  describing  migration  pathways  associated  with  contaminated  sites  at  Kotzebue  LRRS 
is  provided  in  the  Baseline  Human  Health  and  Ecological  Risk  Assessment  Report  (USAF  1995b). 
Table  5-3  provides  the  chemical  characteristics  associated  with  specific  organic  compounds  detected  at 
Kotzebue  LRRS.  The  chemical  characteristics  presented  in  Table  5-3  include  critical  fate  and  transport 
data  necessary  to  evaluate  general  contaminant  behavior  in  the  Kotzebue  LRRS  environment. 

5.3.1  Air  Pathway 

Contaminant  transport  via  the  air  pathway  can  occur  as  a  result  of  the  volatilization  of  organic  compounds 
from  site  source  areas,  and  from  airborne  particulates  (i.e.,  dust)  containing  contaminants  identified  in 
site  soils.  VOCs  related  to  petroleum  hydrocarbon  contamination,  including  BETX,  have  been  detected 
at  relatively  low  concentrations  in  site  soils  during  the  1994  remedial  investigations.  BETX  compounds 
are  characterized  by  their  relatively  high  vapor  pressures,  and  are  potentially  very  volatile  in  the  environ¬ 
ment.  However,  contaminant  transport  in  air  via  the  volatilization  mechamsm,  and  subsequent  pulmonary 
uptake  by  potential  receptors,  is  considered  relatively  low  at  Kotzebue  LRRS  for  the  following  reasons: 

■  Diesel  fuel  is  the  primary  source  of  petroleum  hydrocarbon  contamination  at  Kotzebue 
LRRS.  Diesel  fuel  contains  approximately  10  percent  BETX  compounds  by  weight.  The 
limited  number  of  detections  and  the  low  concentration  of  BETX  compounds  encountered 
in  previously  characterized  soils  at  Kotzebue  LRRS  suggests  that  a  significant  percentage 
of  volatile  constituents  have  volatilized,  photolyzed,  biodegraded,  and/or  leached  from 
soils  since  release. 
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TABLE  5-3.  CHEMICAL  CHARACTERISTICS  OF  ORGANIC  COMPOUNDS 

DETECTED  DURING  1994  REMEDIAL  INVESTIGATION,  KOTZEBUE  LRRS,  ALASKA 

Chemical  Characteristics 

Chemical  Compound 

Water  Solubility 
(mg/L) 

Vapor  Pressure 
(nun  Hg) 

Henry’s  Law  Constant 
(atm-m^/mol) 

K  ^ 

^oc 

(itiL/g) 

K  ^ 

^ow 

Benzene 

1.75E+03 

9.52E+01 

5.59E-®3 

8.30E‘''01 

Toluene 

2.81E+°1 

6.37E-®3 

3.00E+°2 

5.37E+®2 

Ethylbenzene 

1.52E+®2 

7.00E+®® 

6.43E-®3 

I.IOE+03 

1.41E‘'‘®3 

Total  xylene 

1.98E+®2 

1.00E+°‘ 

7.04E'®3 

2.40E+°2 

1.82E'*‘®3 

PCB  Aroclor  1260 

3.10E'02 

7.70E-05 

1.07E-03 

5.30E+05 

l.lOE+0^ 

4,4^DDD 

l.OOE-®* 

1.89E-0^ 

7,96E-0^ 

7.70E+05 

1.58E+0^ 

4,4’-DDE 

4.00E‘°2 

e.soE-®*^ 

6.80E-®5 

4.40E''‘*^® 

1.00E+®'^ 

4,4’-DDT 

5.00E-03 

5.50E-0^ 

5.13E-<^ 

2  43E+05 

1.55E+®® 

Delta-BHC 

3.14E+“1 

1.70E'°5 

2.07E-°'^ 

6.60E+03 

1.26E+®4 

2-Methylnaphthalene 

2.54E+01* 

- 

- 

8.50E+03* 

1  29E+04* 

Source:  U.S.  EPA  (1986).  Superfund  Public  Health  Evaluation  Manual.  Office  of  Emergency  and  Remedial  Response, 
Washington,  DC.  EPA/540/ 1-86-060.  *Taken  from  Ney,  R.E.  1990. 

^  Adsorption  coefficient. 

^  Octanal/water  coefficient. 

i 
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■  Extreme  climatic  conditions  limit  the  potential  for  volatilization  at  Kotzebue  LRRS.  Cold 
temperatures  and  frozen  ground  limits  existing  potential  volatilization  to  approximately 
four  months  of  the  year.  Additionally,  precipitation  in  this  region  is  greatest  during  the 
summer  months,  limiting  the  potential  for  volatilization  of  contaminants  from  source 
areas. 

■  High  soil  moisture  content  and  near-surface  permafrost  characterizes  the  tundra  hill  and 
surrounding  area.  BETX  compounds  have  relatively  high  water  solubilities,  and  there¬ 
fore  may  dissolve  in  surface  water  and  active  zone  pore  waters  and  subsequently  diffuse 
from  these  waters  at  relatively  slow  rates.  These  conditions  would  tend  to  limit  the 
potential  for  volatilization  at  sites  located  above  the  beach  area. 

In  addition  to  volatilization,  airborne  particulates  (dust)  may  provide  a  mechanism  for  contaminant 
transport  via  the  air  pathway  at  Kotzebue  LRRS.  The  average  wind  speed  for  the  Kotzebue  area  is 
relatively  high  (1 1  knots),  with  the  prevailing  wind  direction  from  the  east-southeast.  However,  the  same 
climatic  conditions  that  limit  the  volatilization  of  contaminants  from  soil  (frozen  conditions,  summer 
rainfall,  saturated  tundra)  also  limit  the  potential  for  dust  generation  at  the  installation.  Additionally,  the 
installation  is  located  approximately  four  miles  south  of  the  City  of  Kotzebue.  It  is  extremely  unlikely 
that  the  eolian  transport  of  contaminated  soils  from  the  installation  could  impact  the  town  of  Kotzebue. 
The  air  migration  pathway  is  discussed  further  and  evaluated  in  the  Kotzebue  LRRS  baseline  risk 
assessment. 

5.3.2  Surface  Water  Pathway 

Kotzebue  LRRS  is  situated  atop  a  tundra  hill  located  approximately  0.25  miles  east  of  Kotzebue  Sound. 
Most  of  the  sites  under  investigation  at  Kotzebue  LRRS  range  in  elevation  from  120  to  155  feet  Mean 
Sea  Level,  with  the  exception  of  Site  SS02  and  Site  ST05,  both  of  which  are  located  adjacent  to  Kotzebue 
Sound.  Surface  water  runoff  originating  from  the  installation  is  topographically  directed  either  west 
toward  Kotzebue  Sound,  or  east  toward  nearby  wetlands.  Runoff  draining  east  could  potentially  reach 
the  lake  which  served  as  the  former  installation’s  surface  water  supply.  Table  5-4  presents  surface  water 
drainage  feamres  and  directions  for  sites  located  at  Kotzebue  LRRS. 
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Melting  of  the  annual  snowpack  usually  occurs  over  a  relatively  short  time  period  each  year,  referred  to 
as  break-up,  and  coincides  with  the  greatest  annual  surface  water  flow  at  Kotzebue  LRRS.  The  portion 
of  the  tundra  surface  not  frozen  and  containing  surface  water  is  termed  the  active  zone.  Surface  water 
infiltration  rates  have  not  been  published  for  the  Kotzebue  area,  but  recharge  to  the  tundra  hill  active  zone 
is  limited  by  the  low  average  annual  precipitation,  extended  periods  of  sub-freezing  conditions,  and  the 
low  intrinsic  permeability  of  native  soils. 

Contaminant  migration  via  surface  water  runoff  at  Kotzebue  LRRS  may  result  from  contaminants  sorbed 
onto  entrained  soil  particles  and/or  from  contaminants  dissolved  in  rainwater  or  snowmelt.  Organic 
compounds  previously  detected  in  site  soils  at  Kotzebue  LRRS  include  relatively  mobile  volatile  aromatic 
hydrocarbons  (e.g.,  BETX),  and  compounds  that  are  generally  much  less  volatile  and  mobile,  such  as 
pesticides  and  PCBs.  Volatile  compounds  such  as  BETX  are  characterized  by  relatively  high  vapor 
pressures  and  water  solubilities.  BETX  compounds  generally  volatilize  readily  in  the  surface  environment 
due  to  their  relatively  high  vapor  pressures;  however,  they  can  also  dissolve  readily  in  surface  and  pore 
waters  due  to  their  high  water  solubilities,  and  may  actually  diffuse  more  slowly  than  less-soluble  alkanes 
and  alkenes  (Baehr  1987).  In  general,  petroleum  hydrocarbons  are  readily  photolizable,  are  readily 
metabolized  by  microorganisms  (biodegraded),  and  do  not  tend  to  bioaccumulate  in  the  environment. 

Pesticides  and  PCBs  are  characterized  by  relatively  very  low  water  solubilities  and  vapor  pressures,  and 
do  not  tend  to  volatilize  at  the  surface  or  to  readily  leach  into  surface  or  pore  waters.  These  compounds 
tend  to  adsorb  to  soil  particles,  as  indicated  by  their  high  adsorption  coefficients  (Koc).  Thus,  the  surface 
water  transport  of  PCB  compounds,  and  to  a  lesser  degree  pesticides,  are  restricted  to  contaminants 
adsorbed  to  soil  particles.  The  relatively  high  TOC  concentrations  identified  in  native  soils  at  Kotzebue 
LRRS  will  act  to  bind  PCB  compounds  and  limit  the  potential  for  surface  water  transport.  Pesticides  and 
PCBs  have  a  strong  affinity  to  bioaccumulate  in  the  environment,  indicated  by  their  relatively  high 
octanol/water  coefficients  (Kow).  These  compounds  do  not  readily  biodegrade,  but  are  susceptible  to 
phototransformation  (e.g. ,  photolysis).  The  surface  water  migration  pathway  is  evaluated  in  the  Kotzebue 
LRRS  baseline  risk  assessment. 

5.3.3  Groundwater  Pathway 

Groundwater  associated  with  the  beach  area  at  Kotzebue  LRRS  is  restricted  to  a  narrow  zone  adjacent 
to  Kotzebue  Sound,  where  the  depth  to  permafrost  is  sufficiently  depressed  by  marine  influence  to  support 
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a  continuously  saturated  subsurface  zone.  The  thickness  of  the  near-beach  aquifer  system  is  estimated 
at  approximately  7  to  9  feet  based  on  a  competent  silty  clay  confining  layer  identified  at  the  Beach  Tanks 
Site.  The  top  of  the  confining  layer  was  identified  at  approximately  13  feet  below  ground  surface  and 
has  a  thickness  greater  than  10  feet  based  on  borings  installed  at  Site  ST05.  The  confining  layer  is 
suspected  to  be  a  blue  clay  marine  deposit  approximately  60  feet  in  thickness  (Cederstrom  1961).  Frozen 
ground  was  encountered  in  some  borings  at  varying  depths  (e.g.,  minimum  depth  encountered  approxi¬ 
mately  6  feet  below  ground  surface  (BGS)  during  the  installation  of  monitoring  wells  at  Kotzebue  LRRS 
beach  area. 

Near-beach  groundwater  typically  occurs  between  3  and  4  feet  BGS  along  the  steepened  beach  face 
immediately  adjacent  to  Kotzebue  Sound,  and  from  6  to  7  feet  BGS  within  the  beach  tank  pads,  based 
on  data  obtained  from  monitoring  wells  installed  during  the  1994  RI.  The  local  groundwater  flow 
direction  is  estimated  to  be  to  the  southwest,  toward  Kotzebue  Sound.  Hydraulic  gradients  calculated  at 
high  tide  on  24  July  1994  and  low  tide  on  25  July  1994  fluctuate  from  0.0032  feet  per  feet  to  0.0049  feet 
per  feet,  respectively  along  the  sample  flowpath. 

Physical  parameters  for  the  subsoil  materials  housing  the  near-beach  aquifer  that  were  measured  during 
the  1994  RI  include  permeability  and  grain-size  distribution  (see  Section  4.4.7,  Geotechnical  Assessment). 
Hydraulic  conductivity  was  estimated  by  conducting  falling-head  and  rising-head  slug  tests  and  using 
estimates  from  constant-head  permeability  tests  and  grain-size  analyses.  The  average  horizontal  hydraulic 
conductivity  from  wells  ST0MW4-MW5-and  MW6  is  estimated  at  2.88  feet  per  day  based  on  rising-head 
slug  test  results  (see  Section  4.6.2,  Slug  Test  Results).  Soil  permeability  tests  conducted  on  beach  soils 
provides  an  estimated  average  vertical  hydraulic  conductivity  of  0.57  feet  per  day.  Grain-size  distribution 
results  indicate  that  beach  soils/sediments  range  from  well-graded  sandy  gravels  to  poorly  graded  gravelly 
sand. 

The  mean  tidal  range  is  2.1  ft  at  the  nearest  location  where  tidal  corrections  have  been  established 
(Kiwalik,  Kotzebue  Sound);  the  diurnal  tidal  range  at  Kiwalik  is  2.7  ft  (NOAA  1990).  Tidal  influences 
on  the  near-beach  aquifer  system  can  directly  affect  aquifer  gradients  and  geochemistry,  influencing 
contaminant  migration  and  impacting  an  evaluation  of  remedial  alternatives.  Tidal  monitoring  and  static 
water  level  measurements  collected  during  the  1994  remedial  investigation  indicated  that  tidal  fluctuation 
in  Kotzebue  Sound  clearly  impacts  the  near-beach  aquifer  in  the  vicinity  of  Kotzebue  LRRS.  However, 
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based  on  the  limited  vertical  extent  of  the  water  table  aquifer  and  the  observed  tidal  fluctuation,  it  is 
unlikely  that  the  tidal  cycles  have  a  significant  effect  on  groundwater  migration  to  the  Sound  (see  Sec¬ 
tion  4.6.3,  Tidal  Monitoring  Results).  Recharge  of  the  near-beach  aquifer  system  has  not  been  addressed 
by  previous  studies.  Recharge  of  the  beach  aquifer  is  likely  controlled  by  the  highly  seasonal  nature  of 
active  zone  (suprapermafrost  water)  inputs  that  recharge  the  beach  area  from  the  tundra  uplands. 
Kotzebue  Sound  tidal  influence  on  the  system,  together  with  the  seasonal  nature  of  freshwater  recharge, 
may  result  in  some  seasonal  changes  with  respect  to  salinity  and  geochemistry,  hydraulic  gradients  may 
also  be  slightly  affected.  Geochemical  results  indicate  that  mixing  of  seawater  occurs  in  the  fore-beach 
area  at  Kotzebue  LRRS  (see  Section  4.6.6,  Natural  Attenuation  Assessment  Results). 

Natural  attenuation  processes  (including  biodegradation)  are  suggested  to  be  active  in  the  near-beach 
aquifer  system  at  Kotzebue  LRRS.  However,  the  rate  of  contaminant  degradation  in  groundwater  is 
effected  by  low  groundwater  temperatures  and  lack  of  basic  nutrients  which  limit  the  potential  growth  of 
indigenous  microorganisms  identified  as  capable  of  metabolizing  petroleum  hydrocarbons  (see  Sec¬ 
tion  4.6.6,  Natural  Attenuation  Assessment  Results). 

5. 3. 3.1  Hydrogeologic  Summary.  This  section  briefly  describes  the  hydrostratigraphy  and  geology  of 
the  beach  environment  at  Kotzebue  LRRS  based  on  data  obtained  during  the  drilling  of  boreholes  and 
from  wells  installed  within  the  Kotzebue  LRRS  beach  area.  Figure  5-1  identifies  groundwater  monitoring 
well  locations,  provides  reference  to  hydrogeologic  cross  sections  (A-A’  and  B-B’),  and  provides  a  typical 
geological  sequence  for  Beach  Sites  SS02  and  ST05.  Figure  5-2  provides  a  longitudinal  hydrogeologic 
cross  section  (A-A’)  of  the  near-beach  environment  between  Site  ST05  and  Kotzebue  Sound.  Figure  5-3 
provides  a  transverse  hydrogeologic  cross  section  (B-B’)  describing  the  fore-beach  to  back-beach  area  at 
Site  ST05. 


The  shallow  near-beach  aquifer  system  at  Kotzebue  LRRS  consists  of  unconsolidated  sediments  approxi¬ 
mately  13  feet  thick.  The  upper  portion  of  the  water  table  aquifer  (approximately  0-5.0  feet  below 
ground  surface)  is  typically  comprised  of  gravelly  Sand/sandy  Gravel  beach  terrace  deposits.  The  base 
of  the  water  table  aquifer  is  defined  by  a  competent  confining  layer  at  approximately  13  feet  below  grade. 
The  top  of  the  confining  bed  consists  of  a  massive  clay  with  minor  silt  toward  the  base  of  the  bluffs;  silt 
content  varies  somewhat,  but  doesn’t  appear  to  include  much  more  than  50%  silt  in  locations  drilled  along 
the  back-beach  area.  The  confining  layer  reveals  increased  silt  content  toward  Kotzebue  Sound.  Soil 
boring  ST05-SB19  was  advanced  to  23.5  feet  below  ground  surface  to  establish  the  thickness  of  the 
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Figure  5-1.  Groundwater  Monitoring  Well  Locations,  Typical  Geologic  Section,  and 

Hydrogeologic  Cross  Section  Reference  (A-A'  and  B-B')  at  Beach  Sites  SS02  and 
ST05, 1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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Hydrogeologic  Cross  Section  B-B'  at  Site  ST05,  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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Figure  5-3.  Hydrogeologic  Cross  Section  A-A'  at  Site  ST05, 1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 


confining  bed  (see  Appendix  A).  Gravelly,  silty,  clay  (massive)  was  characterized  from  13  to  16  feet 
below  ground  surface.  The  massive  clay  graded  to  sandy  silt  at  approximately  17  feet  below  ground 
surface  and  continued  to  the  base  of  the  boring  at  23.5  feet  below  ground  surface. 

A  sequence  of  graded  storm  deposits  is  present  between  the  upper  gravel  terrace  deposits  and  lower 
bounding  silt/clay,  which  serves  as  a  confining  layer  for  shallow  contamination.  These  storm  deposits 
resemble  overbank  deposits  because  they  exhibit  grading  of  virtually  all  beds,  fining  upward  sequences 
with  organic  rich  layers  between  storm  surge  sequences,  which  have  gravels  at  their  bases.  Shell 
fragments  and  wood  debris  are  common,  the  latter  present  in  the  organic  layers. 


5.4  POTENTIAL  RECEPTORS 

The  section  discusses  potential  human  and  ecological  receptors  associated  with  Kotzebue  LRRS  and 
evaluates  potential  exposure  for  both  human  health  and  ecological  pathways.  Demographics  and 
biological  habitats  associated  with  Kotzebue  LRRS  are  summarized  in  Section  2.0,  Environmental  Setting. 
A  detailed  evaluation  of  potential  receptors  and  associated  exposure  pathways  is  provided  in  the  Baseline 
Human  Health  and  Ecological  Risk  Assessment  Report  (USAF  1995b). 

5.4.1  Potential  Human  Receptors 

Several  population  groups  represent  potentially  exposed  human  receptors  for  the  Kotzebue  LRRS, 
including; 


■  Radar  maintenance  technician(s) 

■  Recreational  users 

■  Subsistence  users 

A  single  radar  technician  (housed  in  the  City  of  Kotzebue)  maintains  the  active  radar  dome  facility  at 

Kotzebue  LRRS.  In  addition,  USAF  personnel  and  radar  maintenance  technicians  may  service  the 
installation  on  a  periodic  basis.  Potential  recreational  users  (adults  and  children)  include:  ATV  use  on 
roads  and  beach  areas,  beach  combing  and  summer  picnicking  along  beach  areas,  and  recreational  hunting 
and  fishing.  Subsistence  use  by  adults  and  children  may  include  berry  picking  in  adjacent  wetlands, 
terrestrial  hunting  along  the  tundra  hill  and  surrounding  area,  and  marine  hunting  and  fishing  in  Kotzebue 
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Sound  and  along  the  beach  area.  Figure  5-4  identifies  human  health  exposure  pathways  evaluated  for 
Kotzebue  LRRS,  Alaska. 

5.4.2  Potential  Ecological  Receptors 

Natural  resources  associated  with  the  Kotzebue  LRRS  and  surrounding  area  are  limited  by  severe  climate, 
short  growing  seasons,  and  poor  soil  conditions  associated  with  permafrost  and  tundra  environments.  The 
following  sections  provide  a  general  description  of  native  vegetation,  fish  and  wildlife,  and  threatened 
or  endangered  species  associated  with  the  Kotzebue  area.  Figure  5-5  identifies  ecological  exposure  path¬ 
ways  evaluated  for  Kotzebue  LRRS. 

5. 4.2.1  Vegetation.  Moist  tundra  vegetation  surrounds  Kotzebue  LRRS.  Cottongrass  tussocks  and 
dwarf  shrubs  completely  covers  the  ground  in  most  areas.  Soils  are  commonly  saturated,  and  mosses  and 
lichens  grow  in  channels  between  tussocks  (USAF  1993).  Frost  action  creates  small  frost  polygons 
supporting  grass  and  forbs  in  many  areas.  Commonly  occurring  plants  at  Kotzebue  LRRS  include  dwarf 
birch,  labrador  tea,  mountain  avens,  bistort,  and  saxifrages.  The  moist  tundra  in  the  Kotzebue  area  is 
very  sensitive  to  damage,  and  the  natural  revegetation  and  recovery  of  disturbed  plant  communities  can 
take  many  years  or  decades  (USAF  1993). 

5.4. 2.2  Fish.  A  variety  of  fish  inhabit  the  inland  and  coastal  waters  of  the  Kotzebue  area.  All  five 
species  of  Pacific  salmon  are  found  in  Kotzebue  Sound,  but  only  chum  salmon  occur  in  substantial 
numbers  (Kessler  1985).  Other  anadromous  species  important  to  subsistence  fishing  in  the  area  include 
whitefish,  nine-spined  stickleback,  and  arctic  char  (Kessler  1985).  Marine  species  found  in  the  area 
include  tomcod,  Arctic  cod,  rainbow  smelt,  flounder,  and  herring  (Kessler  1985;  USDA  1979). 
Important  freshwater  species  include  grayling,  pike,  and  sheefish  (USAF  1993). 

5.4.2.3  Terrestrial  Mammals.  Terrestrial  mammals  inhabiting  moist  tundra  habitats  include  several 
species  of  vole,  tundra  shrew,  lemming,  tundra  hare,  Arctic  ground  squirrel,  caribou,  and  red  fox. 
Larger  species  such  as  brown  and  grizzly  bear,  wolf  and  moose  also  inhabit  this  environment,  but  do  not 
typically  range  onto  the  Baldwin  Peninsula  (USAF  1993). 

5.4.2.4  Marine  Mammals.  Whales  such  as  bowhead,  gray,  killer,  and  beluga,  reside  in  the  Kotzebue 
area.  Several  seal  species  also  inhabit  the  area  and  are  harvested  by  the  local  native  community,  as  are 
walrus  (USAF  1993). 
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Figure  5-4.  Human  Health  Exposure  Pathways  Evaluated  for  Kotzebue  LRRS,  Alaska. 
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Figure  5-5.  Ecological  Exposure  Pathways  Evaluated  for  Kotzebue  LRRS,  Alaska. 


5.4.2.5  Birds.  The  moist  tundra  environment  is  an  important  foraging  area  for  many  birds  during  the 
summer,  when  migrating  species  visit  the  region.  The  area  also  provides  breeding  and  foraging  habitat 
for  waterfowl  and  shorebirds.  The  most  common  seabird  species,  found  in  the  area  include  the  long¬ 
tailed  jaeger,  common  murre,  arctic  tern,  and  glaucous  gull  (USAF  1993). 

5.4. 2. 6  Threatened  or  Endangered  Species.  No  threatened  or  endangered  species  are  known  to  occur 
at  Kotzebue  LRRS.  However,  peregrine  falcons  have  been  noted  along  the  major  drainages  in  the  region, 
and  thus  may  occasionally  range  onto  the  installation  (USAF  1993). 


5.5  HUMAN  HEALTH  AND  ECOLOGICAL  BASELINE  RISK  ASSESSMENT 

A  baseline  risk  assessment  was  conducted  for  Kotzebue  LRRS  to  provide  an  estimate  of  the  potential  risk 
to  human  health  and  ecological  receptors  associated  with  various  exposure  scenarios  involving  site  con¬ 
taminants  in  the  absence  of  remediation.  The  Baseline  Human  Health  and  Ecological  Risk  Assessment 
Report  prepared  for  Kotzebue  LRRS  is  based  on  the  results  of  the  1994  RI,  and  serves  as  a  supporting 
document  to  this  RI/FS  Report  (USAF  1995b). 

The  human  health  risk  assessment  is  intended  to  provide  a  quantitative  assessment  of  the  risk  to  humans 
from  exposure  to  contaminants  measured  in  soil,  sediment  surface  water,  and  groundwater  during  the  RI 
at  the  Kotzebue  LRRS  conducted  in  1994.  The  risks  enumerated  in  the  baseline  human  health  assessment 
are  based  upon  two  types  of  data:  1)  actual  measurements  of  contaminants  in  the  sampled  media,  and 
2)  extrapolated  estimates  of  contaminant  concentrations  into  media  which  were  not  part  of  the  sampling 
design,  including:  air,  plants,  and  land  and  marine  mammals.  Extrapolated  concentrations  were  based 
upon  actual  detected  concentrations  in  either  soil  or  water  at  the  Kotzebue  LRRS  site  and  conservative 
estimates  for  exposure  assumptions  (USAF  1995b). 

An  ecological  assessment  is  incorporated  in  the  baseline  risk  assessment  to  evaluate  the  potential  adverse 
effects  of  detected  contaminants  to  species  known  to  inhabit  the  study  area.  The  baseline  ecological  risk 
assessment  conducted  for  Kotzebue  LRRS  involves  five  tasks,  including:  1)  data  evaluation  and  stressor 
characterization;  2)  ecological  characterization  and  selection  of  key  receptor  species;  3)  toxicity 
assessment;  4)  exposure  assessment;  and  5)  risk  characterization.  The  ecological  assessment  performed 
for  Kotzebue  LRRS  focuses  on  estimating  potential  risks  to  individuals  of  identified  target  or  indicator 
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species,  and  does  not  incorporate  biological  diversity  or  population  studies  (USAF  1995b).  The  results 
of  the  baseline  risk  assessment  may  be  used  to:  1)  support  a  "No  Further  Action"  decision,  2)  prioritize 
the  needs  for  remediation  at  various  sites,  or  3)  provide  a  basis  for  the  quantification  of  remedial 
objectives. 
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6,0  FEASIBILITY  STUDY 


A  primary  objective  of  a  feasibility  study  (FS)  is  to  develop  an  appropriate  range  of  waste  management 
and  remediation  options  that  can  be  fully  analyzed  using  the  evaluation  criteria  established  in  the  National 
Contingency  Plan.  Feasibility  studies  are  generally  conducted  in  two  phases.  The  first  phase  is  the 
development  and  screening  of  remedial  alternatives.  During  this  phase,  potential  waste  treatment  tech¬ 
nologies  and  containment/disposal  requirements  are  identified.  Technologies  are  then  screened  for  appli¬ 
cability  and  assembled  into  remedial  alternatives.  The  alternatives  are  screened  as  necessary  to  reduce 
the  number  subject  to  detailed  analysis,  preserving  an  appropriate  range  of  options.  Action-specific 
ARARs  are  then  identified. 

The  second  phase  of  an  FS  involves  a  detailed  analysis  of  alternatives.  During  this  phase,  remedial 
altemaitives  are  further  refined  as  necessary,  taking  into  consideration  information  collected  during  the 
RI.  Alternatives  are  evaluated  using  the  following  nine  criteria:  1)  overall  protection  of  human  health 
and  the  environment,  2)  compliance  with  ARARs,  3)  long-term  effectiveness  and  permanence,  4)  reduc¬ 
tion  of  toxicity,  mobility,  and  volume  through  treatment,  5)  short-term  effectiveness,  6)  implementability, 
7)  cost,  8  state  acceptance,  and  9)  community  acceptance.  Once  the  remedial  alternatives  are  compared 
against  these  criteria,  they  are  compared  against  each  other.  This  comparison  leads  to  a  remedy  selection, 
a  Record  of  Decision  (ROD),  detailed  remedial  design,  and  remedial  action. 


6.1  REMEDIAL  ACTION  OBJECTIVES 

Remedial  action  objectives  are  environmental  medium-specific  goals  for  protecting  human  health  and  the 
environment.  Preliminary  remediation  goals  are  established  from  readily  available  information  such  as 
ARARs  (primarily  the  chemical-specific  ARARs),  reference  doses,  and  risk-specific  doses.  This  section 
discusses  the  development  of  remediation  goals  and  objectives  for  Kotzebue  LRRS. 
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6.1.1  Development  of  Remediation  Goals 

Remedial  action  objectives  are  site  cleanup  goals  designed  to  address  the  identified  nature  and  extent  of 
contamination.  They  are  expressed  as  meeting  either  ARARs  or  other  site-specific  human  health  and 
environmental  protection  standards.  In  general,  the  objectives  should  be  as  specific  as  possible,  but 
without  unduly  limiting  the  range  of  alternatives  that  can  be  developed  (ERA  1988). 

Contaminant-specific  ARARs  are  utilized  to  form  the  basis  of  site  objectives  unless  they  are  not  available 
(as  for  human  exposure  to  contaminated  soil  at  the  site),  or  they  are  not  adequately  protective  (as  in  a 
case  where  multiple  contaminants  pose  a  cumulative  risk  not  adequately  protected  by  the  ARAR).  Site- 
specific  human  health  and  environmental  protection  standards  are  used  in  these  instances  where  ARARs 
are  not  appropriate.  The  protection  standards  are  primarily  the  risk-specific  doses  and  reference  doses 
established  in  the  toxicity  assessment  of  the  baseline  risk  assessment.  ARARs  that  pertain  to  Kotzebue 
LRRS  are  discussed  in  Section  4.2. 

General  remedial  action  objectives  for  Kotzebue  LRRS  are  presented  in  Table  6-1.  They  are  presented 
by  environmental  media  in  terms  of  objectives  for  both  human  health  and  environmental  protection.  Also 
identified  are  potential  exposure  routes  and  receptors.  Routes  and  receptors  are  identified  because 
remedial  actions  to  be  considered  include  those  that  will  reduce  exposure  by  means  other  than  reducing 
contaminant  levels.  Compiling  the  information  by  environmental  media  facilitates  the  consideration  of 
remedial  action  objectives  that  protect  a  resource,  such  as  clean  air  or  surface  water.  Section  5.0,  Site 
Conceptual  Model,  provides  a  detailed  discussion  regarding  affected  media  and  potential  exposure  routes 
and  receptors  at  Kotzebue  LRRS.  The  general  objectives  for  remedial  action  at  Kotzebue  LRRS  are 
further  discussed  in  the  following  sections. 

6.1. 1.1  Soils/Sediment.  Three  primary  lithologies  characterize  Kotzebue  LRRS;  beach  sands  and 
gravels,  native  soils  associated  with  the  tundra  hill  and  surrounding  area,  and  fill  material  used  for  roads 
and  facility  foundations.  Specific  remedial  action  objectives  will  include  the  following  considerations: 

■  Native  Tundra:  An  integral  aspect  to  each  remedial  action  objective  is  to  minimize  the 
negative  impact  of  the  remedial  response  itself.  It  is  conceivable  that  a  remediation 
activity  could  cause  more  threat  to  human  health  or  the  environment  than  it  would 
remedy.  Due  to  the  fragile  nature  of  the  native  tundra  environment  at  Kotzebue  LRRS, 
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remedial  actions  that  do  not  cause  damage  to  tundra  and  underlying  permafrost  will  be 
favored. 

■  Fill  Material:  Fourteen  gravel  fill  material  source  areas  with  DRO  contamination 
migration  potential  have  been  identified.  Estimated  source  volumes  range  from  16  to 
11,111  cubic  yards,  with  an  estimated  total  source  voliune  of  16,000  cubic  yards. 
Remedial  actions  will  focus  on  the  isolation  and/or  removal  of  the  source  areas  defined 
on  a  site-by-site  basis  in  Section  7.0,  Summary  of  Site  Status  and  Recommendations. 

■  Beach  Sands  and  Gravel:  Elevated  concentrations  of  DRO  have  been  detected  in  beach 
sands  and  gravels  and  in  shallow  groundwater  associated  with  Site  ST05-Beach  Tanks. 
An  estimate  of  petroleum  hydrocarbon  contaminated  soil  with  concentrations  exceeding 
1 ,000  mg/kg  has  been  calculated  at  48,000  cubic  yards.  Remedial  action  alternatives  that 
limit  disruption  of  the  beach  and  avoid  a  potential  increase  of  downward  contaminant 
migration  to  the  shallow  groundwater  system  will  be  favored. 

A  general  remedial  action  objective  for  soils  and  sediments  at  Kotzebue  LRRS  includes  the  removal  and 
treatment,  or  containment,  of  contaminated  soils  as  necessary  to  restore  the  site  to  a  condition  commen¬ 
surate  with  its  present  and  potential  future  uses. 

6. 1.1.2  Surface  Water.  Very  low  concentrations  of  semivolatile  organics,  pesticides,  and  metals  were 
detected  during  the  RI,  as  shown  in  Tables  4-17  through  4-21 .  DROs  exceeded  water  quality  criteria  for 
several  areas  of  ponded  water  adjacent  to  contaminated  sites,  however,  no  VOCs,  SVOCs,  or  DROs  were 
detected  in  the  primary  surface  water  bodies  of  Kotzebue  Sound  and  the  water  supply  lake.  Risk  assessed 
health  effects  from  surface  water  were  very  low  for  human  health  and  only  manganese  was  identified  as 
a  chemical  of  potential  ecological  concern.  Based  upon  these  findings,  specific  surface  water  remediation 
alternatives  are  not  warranted.  Remedial  action  objectives  for  surface  water  may  be  met  by  achieving 
the  remediation  goals  for  soils  and  sediments. 

6.1. 1.3  Near-Beach  Groundwater.  Elevated  concentrations  of  DRO  have  been  detected  in  the  shallow 
near-beach  groundwater  associated  with  Site  ST05.  Concentrations  range  from  nondetect  to  a  maximum 
of  34  mg/L  (see  Section  7.5,  Site  ST05-Beach  Tanks).  Because  of  climatic  constraints  and  the  limited 
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extent  of  groundwater  contamination,  only  limited  action  remedial  alternatives  or  those  alternatives  that 
remediate  both  soil  and  groundwater  contamination  simultaneously  will  be  considered.  Source  control 
of  soil  contamination  should  greatly  improve  groundwater  quality. 

6. 1.1. 4  Air.  Based  on  previous  IRP  investigation  information  and  findings  in  this  RI,  exposure  to 
airborne  contamination  is  not  expected  to  be  a  significant  problem  at  Kotzebue  LRRS.  Benzene  has  been 
detected  in  soil  at  a  depth  of  7.0  ft  below  ground  surface,  but  not  in  surface  samples.  Methylene  chloride 
and  chloroform  were  also  detected,  but  their  presence  is  suspect  and  likely  attributed  to  laboratory 
contamination.  Therefore,  a  remedial  action  objective  to  minimize  the  dispersion  of  potentially  contam¬ 
inated  soil  (dust)  and  vapors  during  the  implementation  of  any  response  actions  remains  a  priority,  mainly 
with  regard  to  personnel  working  at  the  site.  Down-wind  dispersion  precludes  any  potential  conditions 
that  could  affect  human  health,  but  air  monitoring  should  be  performed  during  remediation  activities. 


6.2  GENERAL  RESPONSE  ACTIONS 

General  response  actions  describe  those  actions  that  will  satisfy  the  remedial  action  objectives.  This  sec¬ 
tion  discusses  general  response  actions  for  applicable  environmental  media  at  Kotzebue  LRRS.  Table  6-2 
presents  general  response  actions  and  associated  remedial  technologies  to  address  contaminated  soils, 
sediments,  surface  water,  and  near-beach  groundwater  at  Kotzebue  LRRS. 

6.2.1  Applicable  Media  AreasA^olumes 

Section  7.0,  Summary  of  Site  Status  and  Recommendations,  provides  a  site-specific  evaluation  of  those 
sites  and  areas  of  concern  currently  representing  potential  contaminant  source  areas  (areas  where  contami¬ 
nation  has  been  confirmed  based  on  investigatory  results).  Section  7.0  includes  source  area  identification 
and  source  characteristics  data  as  applicable  to  individual  sites  and  areas  of  concern.  The  soil  target  level 
used  to  establish  the  areal  extent  and  volume  of  diesel  range  organics  contaminant  source  areas  at  Kotze¬ 
bue  LRRS  is  1,000  mg/kg  (see  Section  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements). 
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TABLE  6-2.  GENERAL  RESPONSE  ACTIONS  AND  ASSOCIATED  TECHNOLOGIES  TO  ADDRESS  J 

CONTAMINATED  SOIL,  GROUNDWATER,  AND  SURFACE  WATER  AT  KOTZEBUE  LRRS,  ALASKA  | 

General  Response 

Action 

Remedial  Technologies 
for  Soil 

Remedial  Technologies  for 
Groundwater/Surface  Water 

NO  ACTION 

Consideration  is  required  by  the  NCP 

Consideration  is  required  by  the  NCP 

LIMITED  ACTION 

-  Site  controls 

-  Institutional  controls 

-  Natural  attenuation 

-  Long-term  monitoring 

-  Site  control 

-  Institutional  controls 

-  Natural  attenuation 

-  Long-term  monitoring 

CONTAINMENT 


EXTRACTION 


OFFSITE  TREATMENT 


-  Capping 

-  Surface  controls 


-  Excavation 


PHYSICAL/CHEMICAL  TREATMENT 

-  Soil  washing 

-  Solidification/stabilization/fixation 

-  Hot  air  vapor  extraction 

BIOLOGICAL  TREATMENT 

-  Landfarming 

-  Enhanced  biodegradation 

-  Slurry-phase  biodegradation 

THERMAL  TREATMENT 

-  Low  temperature  thermal  stripping 

-  High  temperature  thermal  treatment 


PHYSICAL/CHEMICAL  TREATMENT 

-  Vacuiun  vapor  extraction 

-  Soil  flushing 

-  Chemical  reduction/oxidation 

-  Fixation 

BIOLOGICAL  TREATMENT 

-  Enhanced  biodegradation 

-  Bioventing 

THERMAL  TREATMENT 

-  Thermally  enhanced  soil  vapor  extraction 


-  Landfill 

-  Incineration 

-  Beneficial  Reuse 


BIOLOGICAL  TREATMENT 
-  Enhanced  Biodegradation 
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6.2.2  General  Response  Actions  for  SoUs/Sediment 

General  response  actions  potentially  capable  of  meeting  the  remedial  action  objectives  for  contaminated 
soils  at  Kotzebue  LRRS  include  no  action,  limited  action,  containment,  excavation  and  treatment,  off-site 
treatment,  and  in  situ  treatment  (see  Table  6-2). 

The  No  Action  Alternative  is  required  for  consideration  by  the  NCP.  Limited  action  can  range  from 
simply  restricting  site  access  to  long-term  monitoring  to  detect  changes  in  site  conditions.  Monitoring 
actions  themselves  do  not  achieve  a  specific  cleanup  goal,  but  can  provide  assurance  that  existing  site 
conditions  (on  which  no  action/actions  may  be  based)  do  no  change  substantially,  and  are  considered 
adjunct  technologies  to  support  limited  actions  such  as  natural  attenuation.  Containment  actions  represent 
a  variety  of  approaches  to  separate,  or  place  a  barrier  between,  contaminated  soil  and  potential  human 
or  environmental  receptors.  Responses  involving  treatment  can  either  be  of  the  type  where  soil  is 
excavated  for  treatment  {ex  situ)  or  left  in  place  {in  situ)  for  treatment.  The  excavation  and  treatment 
response  can  also  include  scenarios  in  which  treatment  is  performed  onsite  and  residue  is  disposed  on- 
or  off-site,  or  may  include  both  off-site  treatment  and  off-site  disposal. 

6.2.3  General  Response  Actions  for  Groundwater  and  Surface  Water 

The  general  response  actions  that  may  be  capable  of  meeting  the  remedial  action  objectives  for 
groundwater  and  surface  water  are  presented  in  Table  6-2.  The  active  remediation  methods  proposed  for 
groundwater  simultaneously  address  soil  contamination  cleanup.  Only  limited  action  technologies  are 
proposed  for  surface  water  contamination  because  of  the  limited  extent  and  low  concentrations. 

6.2.4  General  Response  Actions  for  Air 

Potential  general  response  actions  for  the  air  pathway  at  Kotzebue  LRRS  include  no  action,  limited  action, 
and  containment.  Because  limited  evidence  of  harmful  airborne  contaminants  exists  for  the  site,  response 
actions  for  this  media  are  limited  to  air  monitoring  for  volatile  organics  and  controlling  fugitive  emissions 
of  dust  during  any  remediation  construction  activities.  Dust  and  vapor  containment  is  considered  for  soils 
and  sediment. 


175 


6.3  IDENTIFICATION  AND  SCREENING  OF  TECHNOLOGIES  AND  PROCESS  OPTIONS 


This  section  identifies  a  broad  range  of  remedial  action  technologies  and  process  options  applicable  to 
potential  environmental  problems  associated  with  Kotzebue  LRRS.  In  accordance  with  EPA  guidance 
(EPA  1988),  the  initial  identification  and  screening  of  technologies  and  process  options  has  been  per¬ 
formed  separately  for  each  of  the  potentially  contaminated  media  under  consideration  at  Kotzebue  LRRS. 
Air  media  have  been  eliminated  from  further  consideration  as  not  requiring  response  actions.  The  need 
to  control  dust  and  vapor  generation  during  a  remedial  action  will  be  considered,  however. 

Due  to  the  remote  location  of  Kotzebue,  Alaska,  the  screening  of  technologies  will  incorporate  the 
consideration  of  logistical,  environmental,  and  climatic  limitations.  Extreme  climate  conditions  eliminate 
many  potential  remedial  actions  and  limit  others  to  an  approximate  three  to  four  month  period  each  year. 
The  average  break-up  and  freeze-up  dates  for  the  Kotzebue  area  are  17  May  to  8  June  and  2  October  to 
5  November,  respectively  (Schroeder  et  al.  1987).  Transportation  to  and  from  Kotzebue  is  limited  to 
scheduled  barge  transport  (two  to  three  times  a  year)  and  air  service.  The  native  tundra  environment  is 
fragile,  and  remedial  actions  that  do  not  cause  damage  to  tundra  and  underlying  permafrost  will  be 
favored.  A  detailed  discussion  regarding  the  environmental  setting  at  Kotzebue  LRRS  is  provided  in 
Section  2.0. 

Several  sources  of  information  were  consulted  to  assure  that  a  broad  spectrum  of  potentially  applicable 
technologies  and  process  options  are  identified  and  screened  (Rich  and  Cherry  1987;  Martin  and  Johnson 
1987).  Additional  guidance  for  the  identification  and  screening  of  remediation  technologies  has  been 
developed  jointly  by  U.S.  EPA  and  the  U.S.  Air  Force  (EPA  and  USAF  1993),  and  was  consulted  in  the 
development  of  this  section. 

6.3.1  Initial  Identification  and  Screening  of  Technologies  and  Process  Options 
The  identification  of  potentially  applicable  technologies  begins  with  the  development  of  general  response 
actions,  provided  in  Table  6-2.  Remedial  technologies  are  then  identified  and  subdivided  into  specific 
process  options.  In  this  manner,  each  of  the  general  response  actions  is  expanded  into  numerous  specific 
technologies  and  process  options  that  might  be  applicable  in  conducting  a  general  response  action. 
Table  6-3  provides  a  description  of  the  technologies  available  for  the  remediation  of  soil,  groundwater, 
and  surface  water  at  Kotzebue  LRRS. 
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treatment  system. 

High-temperature  thermal  Wastes  are  heated  to  600"-1,000”  F  (315”-538“  C)  to  volatilize  water  and  organic  contaminants, 

desorption  A  carrier  gas  or  vacuum  system  transports  the  volatilized  water  and  organic  contaminants  to  an 

off-gas  treatment  system. 


TABLE  6-3.  DEFINITION  OF  POTENTIAL  REMEDIAL  TECHNOLOGIES 

(Page  3  of  3) 
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Table  6-4  provides  the  initial  screening  of  technologies  and  process  options.  Each  process  option  is 
accompanied  by  a  brief  description,  followed  by  a  screening  comment  regarding  its  applicability  in 
meeting  the  general  response  action.  Process  options  considered  not  applicable  are  shaded  in  the  table. 
If  all  of  the  process  options  representing  a  particular  technology  are  shaded,  then  the  technology  is  also 
shaded,  indicating  that  the  technology  will  not  be  considered  further.  Ex  situ  treatment  technologies  have 
been  screened  with  regard  to  both  onsite  and  off-site  treatment  options.  Off-site  treatment  and/or  disposal 
options  are  restricted  by  the  limited  transportation  options  to  and  from  Kotzebue;  either  by  barge  (two 
or  three  times)  during  summer  months  or  by  limited  air  transport  service.  These  forms  of  transportation 
are  likely  prohibitively  expensive  in  regards  to  ex  situ  treatment  options.  Off-site  treatment  and/or 
disposal  is  not  considered  applicable  because  onsite  treatment  technologies  can  effectively  achieve  TPH 
remediation  without  the  logistical  concerns  associated  with  off-site  treatment  and  disposal. 

Thermal  treatment  process  options  have  been  identified  during  the  initial  screening  of  remedial  technol¬ 
ogies  that  can  be  applied  to  the  removal  of  TPH  in  soil  (e.g.,  rotary  kiln,  fluidized  bed,  etc.).  However, 
a  number  of  thermal  treatment  options  have  been  considered  to  be  inapplicable  based  on  excessive  energy 
requirements,  technical  implementation  constraints  due  to  logistics  and  climate  conditions,  and  other 
identified  onsite  treatment  options  that  can  achieve  TPH  remediation  without  similar  constraints. 

6.3. 1.1  Soil/Sediment.  This  section  identifies  technologies  and  selected  process  options  to  be  developed 
into  remedial  alternatives  for  contaminated  soils  at  Kotzebue  LRRS.  Based  on  the  information  presented 
in  Table  6-4,  process  option(s)  are  selected  from  each  technology  for  consideration  in  the  assembly  of 
remedial  alternatives.  The  development  of  remedial  action  alternatives  for  soil  is  discussed  in  Sec¬ 
tion  6.4,  while  the  following  section  discusses  the  process  option(s)  chosen  to  represent  each  of  the 
technologies  shown  in  Table  6-4. 

IJmited  Action  Technology  -  Access  Restrictions  (Institutional/Site  Controls)-Deed  restric¬ 
tions  and  signage  are  combined  to  represent  this  technology.  Fencing  already  exists  within  limited  areas 
around  the  active  radar  dome  at  Kotzebue  LRRS.  However,  the  cost  of  fencing  15  additional  areas  and 
the  maintenance  required  eliminates  this  process  option  from  further  consideration.  Access  restriction 
may  be  implemented  by  the  placement  of  warning  signs.  It  is  anticipated  that  minimally  attended  radar 
operations  will  be  maintained  at  current  (or  possibly  reduced)  levels  over  the  next  few  years  at  Kotzebue 
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TABLE  6-4.  INITIAL  SCREENING  OF  REMEDIAL  TECHNOLOGIES  AND  PROCESS  OPTIONS  FOR  KOTZEBUE  LRRS 

(Page  1  of  5) 
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•  A3f?hait  Ca£p  Spray  or  rolled  application  of  a  layer  of  asphalt  over  a  Not  effective  because  of  potential  frost  heaving, 

contaminated  area.  may  adversely  impact  permafrost  layer. 

Typically  requires  runoff  control. 
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LRRS.  Institutional  controls,  such  as  deed  restrictions  and  zoning  restrictions,  could  be  applicable  to 
Kotzebue  LRRS  if  the  USAF  transfers  land  ownership  to  another  party  in  the  future. 

Limited  Action  Technology  -  Natural  Attenuation/Momtoring--Natural  attenuation  and  long¬ 
term  monitoring  are  combined  to  represent  this  technology,  in  which  natural  surface  and  subsurface 
processes  function  to  reduce  contaminant  concentrations  to  acceptable  levels  over  time.  Long-term 
monitoring  is  required  throughout  the  process  to  evaluate  the  progress  and  remedial  effectiveness  of  this 
technology.  Long-term  monitoring  may  incorporate  periodic  surface  and  near-surface  soil  sampling, 
surface  water  sampling,  and/or  groundwater  sampling  and  analysis  to  evaluate  natural  attenuation 
processes.  This  technology  has  been  considered  potentially  applicable  for  sites  at  Kotzebue  LRRS  based 
on  the  following  rationale: 

■  Logistical,  climatic,  and  environmental  constraints  severely  limit  remedial  action  alterna¬ 
tives  at  Kotzebue  LRRS 

■  Significant  impacts  on  potential  receptors  are  limited  due  to  the  nature  of  contamination 
(primarily  middle-distillate  fuels)  and  the  remote  location  of  the  site. 

■  Remedial  actions  that  do  not  cause  damage  to  the  tundra  and  underlying  permafrost  are 
favored. 

Additional  options  exist  that  may  be  used  to  enhance  the  in  situ  degradation  of  TPH  contamination;  these 
options  are  described  later  in  this  section. 

rnntainment  Technology  -  Dust  Control— Water  spray  is  the  easiest  means  to  accomplish  control 
of  potential  dust  and  vapor  emissions  that  may  be  encountered  during  implementation  of  remedial  action 
alternatives.  Because  long-term  forms  of  airborne  contamination  generation  are  not  a  problem  at 
Kotzebue  LRRS,  this  is  the  option  of  choice. 

Extraction  Technology  -  Excavation— Excavation  is  a  common  method  of  extracting  contam¬ 
inated  soils  using  earthmoving  equipment.  Excavation  of  soils  will  be  required  for  all  ex  situ  treatment 
technologies  and  for  on-  or  off-site  disposal  options.  Excavation  technology  is  not  limited  by  the  contam- 
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inant  source  or  by  technical  requirements  at  Kotzebue  LRRS.  However,  extreme  climate  conditions  limit 
the  use  of  this  technology  to  approximately  three  months  during  the  summer.  Excavation  activities  could 
adversely  impact  undisturbed  native  tundra  vegetation,  and  could  affect  the  shallow  permafrost  horizon. 

Ex  Situ  Treatment  Technology  -  Phvsical/Cheinical--Soil  washing  and  hot  air  vapor  extraction 
are  two  process  options  identified  as  potentially  applicable  for  this  technology.  Soil  washing  separates 
contaminants  sorbed  onto  soil  particles  using  an  aqueous-based  system  which  may  incorporate  a  steam 
process.  The  wash  water  may  be  augmented  with  a  surfactant  to  help  remove  organic  contaminants.  The 
hot  air  vapor  extraction  method  places  the  excavated  soil  into  a  treatment  cell,  where  it  is  treated  with 
circulating  hot  air.  The  effectiveness  of  these  technologies  depends  on  factors  including  soil  charac¬ 
teristics  and  contaminant  type(s).  They  are  most  effective  on  coarse  grained  soil  and  work  well  on  DRO. 
The  soil  washing  technology  could  be  combined  with  other  process  options  (e.g.,  thermal  desorption)  to 
expedite  DRO  removal  from  soil. 

Ex  Situ  Treatment  Technology  -  Bioloeical-This  technology  is  represented  by  the  landfarming/ 
enhanced  biodegradation  process  option,  and  could  involve  the  use  of  cultured  microorganisms  to  degrade 
organic  contamination  in  soil.  Excavated  soils  would  potentially  be  treated  onsite  in  a  lined  enclosure 
engineered  with  leachate  collection  and  aeration  systems.  The  technology  includes  the  mixing  of 
contaminated  soils  with  amendments  to  promote  biodegradation.  Extreme  climate  conditions  limit  the 
duration  of  treatment  to  approximately  three  months  annually.  Bench-scale  testing  is  generally  required 
to  determine  optimum  process  requirements  prior  to  onsite  implementation. 

Ex  Situ  TrPiitment  Technology  -  Thermal-Thermal  desorption  is  the  process  option  of  choice 
for  this  technology.  Other  thermal  processes  such  as  rotary  kiln  (incineration)  and  vitrification  have  been 
considered  to  be  inapplicable  based  on  excessive  energy  requirements  for  onsite  treatment,  and  on 
technical  implementation  constraints  resulting  from  logistical  and  climatic  conditions.  Thermal  desorption 
is  a  technology  that  has  been  used  extensively  in  the  treatment  of  petroleum  contaminated  soils.  Mobile 
thermal  desorption  units  have  been  used  to  remediate  TPH  contaminated  soils  in  arctic  environments 
similar  to  that  in  Kotzebue,  with  reported  high  efficiency  and  process  rates.  The  treatment  efficiency  and 
soil  process  rates  are  dependent  on  soils  type  and  initial  TPH  concentration. 
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In  Situ  Treatment  TechnolosY  -  Biological-Enhanced  bioremediation,  with  possible  use  of 
cultured  microorganisms,  represents  this  technology.  Enhanced  bioremediation  includes  the  amendment 
of  site  soils  with  emulsification  agents  and  nutrients  to  enhance  natural  biodegradation  by  native  micro¬ 
organisms.  The  potential  in  situ  application  of  cultured  microorganisms  could  also  be  considered. 
Extreme  climate  conditions  limit  the  duration  of  this  treatment  to  approximately  three  months  annually. 
Bench-scale  testing  is  generally  required  to  evaluated  potential  treatment  efficiencies  and  determine 
optimum  process  requirements  prior  to  onsite  implementation. 

Disposal  Technology  -  Reclamation— Onsite  redeposition  of  soils  after  ex  situ  treatment  repre¬ 
sents  this  disposal  technology.  Treated  soils  would  require  confirmation  sampling  and  regulatory 
approval  to  assure  compliance  with  established  remedial  action  objectives  prior  to  onsite  redeposition. 

6.3. 1.2  Groundwater  and  Surface  Water.  Based  on  the  information  presented  in  Table  6-4,  process 
option(s)  are  selected  from  each  technology  for  consideration  in  the  assembly  of  remedial  alternatives  for 
contaminated  groundwater  and  surface  water.  Limited  action  alternatives  for  groundwater  and  surface 
water  remediation  are  the  only  response  actions  to  progress  beyond  the  initial  screening  process.  Source 
control  pertaining  to  soil  remediation  will  be  the  contributing  factor  for  maintaining  and/or  improving 
surface  water  and  groundwater  quality. 


6.4  DEVELOPMENT  OF  ALTERNATIVES 

The  viable  remedial  technologies  and  selected  process  options  discussed  in  Section  6.3  that  are  considered 
separately  or  in  combination  in  the  development  of  remedial  action  alternatives  are  presented  in  Table  6-5 
for  groundwater,  surface  water,  and  soils.  The  alternatives  for  soils  have  been  assembled  to  specifically 
address  the  varied  lithologic  types  present  at  Kotzebue  LRRS.  The  order  in  which  alternatives  are 
presented  is  coincidental,  and  does  not  represent  a  prioritization  or  weighting. 

The  supporting  or  adjunct  technologies  that  may  be  used  in  conjunction  with  many  of  the  remedial  action 
alternatives,  such  as  long-term  monitoring,  dust  control,  and  excavation  of  soils  are  identical  for  the 
purposes  of  assembling  remedial  action  alternatives.  Rather  than  repeating  a  description  of  these  adjunct 
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TABLE  6-5.  REMEDIAL  ACTION  ALTERNATIVES  ASSEMBLED  FOR 
SOILS,  SURFACE  WATER,  AND  GROUNDWATER  AT  KOTZEBUE  LRRS 


Soils/Sediment 


Fill  Materials 


Alternative  1. 
Alternative  2. 
Alternative  3. 
Alternative  4. 
Alternative  5. 


No  Action 

Access  Restriction,  Natural  Attenuation/Monitoring 
In  Situ  Enhanced  Biodegradation 
Excavation,  Onsite  Treatment  by  Thermal  Washing 
Excavation,  Onsite  Enhanced  Biodegradation 


Native  Soils 


Alternative  1.  No  Action 

Alternative  2.  Access  Restriction,  Natural  Attenuation/Monitoring 
Alternative  3.  In  Situ  Enhanced  Biodegradation 

Beach  Sands  and  Gravels 


Alternative  1. 
Alternative  2. 
Alternative  3. 
Alternative  4. 
Alternative  5. 


No  Action 

Access  Restriction,  Natural  Attenuation/Monitoring 
In  Situ  Enhanced  Biodegradation 
Excavation,  Onsite  Treatment  by  Thermal  Washing 
Excavation,  Onsite  Enhanced  Biodegradation 


Near-Beach  Groundwater/Surface  Water 


Alternative  1 .  No  Action 

Alternative  2.  Access  Restriction,  Natural  Attenuation/Monitoring 


technologies  each  time  they  are  involved  in  an  alternative,  they  are  described  where  first  used,  and  are 
referenced  to  that  description  where  used  thereafter. 

6.4.1  Development  of  Alternatives  for  SoU/Sediment 

Remedial  action  objectives  for  soil  and  sediment  include  consideration  of  the  three  primary  lithologic 
types  that  characterize  Kotzebue  LRRS:  beach  sands  and  gravels,  native  soils  associated  with  the  mndra 
hill  and  surrounding  area,  and  fill  material  used  for  roads  and  facility  foundations  (see  Section  6. 1.1.1). 
A  detailed  description  of  the  environmental  setting  at  Kotzebue  LRRS  is  provided  in  Section  2.0.  This 
section  presents  remedial  action  alternatives  assembled  as  appropriate  to  address  contamination  associated 
with  the  lithologies  present  at  Kotzebue  LRRS.  Limited  remedial  options  are  presented  for  potentially 
contaminated  native  tundra;  active  or  invasive  forms  of  remediation  have  been  precluded  for  native  tundra 
due  to  its  sensitive  nature  and  to  satisfy  ADEC  instructions  to  avoid  damage  to  native  tundra. 

6.4. 1.1  Fill  Material.  Petroleum  hydrocarbon  contamination  linked  to  past  installation  operations  and 
activities  is  the  primary  environmental  problem  identified  at  Kotzebue  LRRS.  Engineered  fill  materials 
used  for  roads  and  facility  foundations  are  associated  with  most  sites  and  areas  of  concern  at  Kotzebue 
LRRS.  The  following  remedial  action  alternatives  have  been  assembled  to  address  contamination  in 
engineered  fill  materials.  Remediation  goals  include  the  consideration  of  remedial  actions  that  focus  on 
the  isolation  and/or  removal  of  potential  source  areas  in  fill  materials. 

Alternative  1.  No  Action 


Under  the  no  action  alternative,  the  site  would  be  left  in  its  current  state,  with  no  activities  to  control  or 
mitigate  exposure  to  site  contaminants.  The  no  action  alternative  provides  a  baseline  for  comparing  other 
remedial  alternatives,  and  is  required  for  consideration  by  the  NCP. 

Alternative  2.  Access  Restriction.  Natural  Attenuation/Monitoring 

Under  this  alternative,  the  USAF  maintains  long-term  ownership  of  the  site  and  takes  responsibility  for 
restricting  access  to  contamination  areas.  Placement  of  warning  signs  is  an  implementable  means  of 
limiting  human  access  and  avoiding  costly  construction  and  maintenance  fees  for  fencing. 
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Natural  attenuation  does  not  involve  active  remedial  measures.  In  this  alternative,  natural  surface  and 
subsurface  processes  function  to  reduce  contaminant  concentrations  to  acceptable  levels  over  time. 
Natural  attenuation  of  petroleum  hydrocarbons  in  soils  has  been  demonstrated  at  Kotzebue  LRRS 
(Section  4.6.6,  Natural  Attenuation  Assessment  Results).  However,  the  rate  of  petroleum  hydrocarbon 
degradation  has  not  been  established,  and  extended  cold  periods  likely  slow  natural  attenuation  processes. 
Long-term  monitoring  is  required  to  evaluate  the  reduction  of  contaminant  concentrations  over  time  and 
to  monitor  for  potential  offsite  contaminant  migration. 

Alternative  3.  In  Situ  Enhanced  Biodegradation 

This  alternative  involves  the  surface  application  of  soil  amendments  such  as  emulsification  agents  and 
nutrients  to  enhance  natural  biodegradation  by  native  microorganisms.  This  alternative  could  incorporate 
the  use  of  cultured  microorganisms  to  further  promote  biodegradation  in  soils.  Extreme  climate  condi¬ 
tions  limit  the  duration  of  treatment  to  approximately  three  months  each  year.  Bench-scale  testing  is 
generally  required  to  evaluate  potential  treatment  efficiencies  and  to  determine  optimum  process  require¬ 
ments  prior  to  onsite  implementation. 

Alternative  4.  Excavation.  Onsite  Treatment  bv  Thermal  Washing 

This  alternative,  thermal  washing  treatment,  involves  a  combination  of  soil  washing  and  low  temperature 
thermal  desorption.  Hot  air  vapor  extraction  and  thermal  desorption  would  also  be  effective  treatment 
methods  for  soil  remediation  at  Kotzebue  LRRS.  However,  thermal  washing  has  been  chosen  to  represent 
physical/chemical  extraction  and  thermal  methods  of  remediation,  because  its  energy  requirements  are 
cost  effective  for  remote  site  operation,  and  it  has  proven  to  be  an  effective  treatment  method  when  used 
on  Alaska’s  North  Slope. 

A  mobile  thermal  washing  treatment  unit  could  be  transported  to  the  site  by  barge  or  aircraft.  Excavated 
soils  would  be  washed  using  high-pressure  superheated  steam  to  volatilize  light-fraction  and  middle 
distillate  petroleum  hydrocarbons.  Wash  water  is  collected,  filtered  to  remove  remaining  heavier 
hydrocarbons  and/or  particulates,  and  recycled,  thus  reducing  or  eliminating  disposal  requirements. 
Hydrocarbons  volatilized  by  the  superheated  steam  are  evacuated  by  a  vacuum  system,  condensed  back 
into  liquid  form,  and  are  bioremediated  in  a  wastewater  tank  that  is  part  of  the  system,  eliminating  the 
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need  for  air  permitting  and  the  offsite  disposal  of  wastes.  Treatment  efficiency  and  soil  processing  rates 
are  dependent  on  soil  type  and  initial  TPH  concentrations. 

Alternative  5.  Excavation.  Onsite  Enhanced  Biodegradation 

Under  this  alternative,  contaminated  soils  would  be  excavated  and  placed  in  an  onsite  lined  enclosure 
(treatment  cell)  with  an  engineered  leachate  collection  system  and  a  means  of  aerating  the  contained  soils. 
The  treatment  cell  could  also  be  placed  inside  of  a  temporary  structure  or  building  onsite.  Treatment 
would  consist  of  mixing  the  contaminated  soils  with  amendments  (i.e.,  nutrients,  emulsifiers,  oxygen, 
cultured  microorganisms,  etc.)  to  promote  oxidation  and  biodegradation.  This  alternative  would  require 
periodic  sampling  throughout  the  process  to  evaluate  the  effectiveness  of  treatment.  Bench-scale  testing 
is  generally  required  to  determine  optimum  requirements  prior  to  onsite  implementation.  The  construc¬ 
tion  of  an  indoor  treatment  cell  would  eliminate  some  of  the  problems  that  diminished  the  effectiveness 
of  the  previously  constructed  landfarm  cells.  Climatic  conditions  and  lack  of  available  maintenance 
alternatives  resulted  in  the  addition  of  the  landfarm  areas  as  another  area  of  concern  investigated  during 
this  RI  field  effort. 

6.4.1. 2  Native  Soils.  An  integral  aspect  of  each  remedial  action  objective  is  to  minimize  potential 
negative  impacts  of  the  remedial  response  being  considered.  Because  of  the  fragile  nature  of  the  native 
tundra  environment  at  Kotzebue  LRRS,  the  following  remedial  alternatives  have  been  assembled  to 
minimize  the  potential  for  damage  to  native  tundra  and  the  underlying  permafrost. 

Alternative  1.  No  Action 

This  alternative  is  described  in  Section  6. 4. 1.1,  Fill  Material;  Alternative  1. 

Alternative  2.  Access  Restrictions.  Natural  Attenuation/Monitoring 

This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  2.  Most  sites  under 
investigation  at  Kotzebue  LRRS  are  simated  atop  the  tundra  hill,  located  approximately  0.25  miles  east 
of  Kotzebue  Sound.  From  the  tundra  hill,  native  tundra  slopes  moderately  to  steeply  to  the  west  (toward 
Kotzebue  Sound)  and  moderately  to  the  east  (toward  wetland  areas).  Fencing  in  areas  of  native  mndra 
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will  be  difficult  to  install  and  maintain  due  to  the  presence  of  extremely  shallow  permafrost  and  the 
general  topography  of  the  tundra  hill.  Therefore  fencing  will  not  be  recommended  in  these  areas  and 
access  restriction  will  be  implemented  by  posting  signs. 

Alternative  3.  In  Situ  Enhanced  Biodegradation 

This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  3. 

6.4.1. 3  Beach  Sands  and  Gravels.  The  following  remedial  alternatives  have  been  assembled  to  address 
potential  contamination  associated  with  beach  sands  and  gravels  at  Kotzebue  LRRS. 

Alternative  1.  No  Action 

This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  1. 

Altpmafivp  2.  Access  Restrictions.  Natural  Attenuation/Monitoring 

This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  2.  Tidal  flushing  of  beach 
sands  and  gravels  and  periodic  storm  wave  action  likely  accelerate  natural  attenuation  processes  in  this 
media. 

Alternative  3.  In  Situ  Enhanced  Biodegradation 

This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  3. 

Alternative  4.  Excavation.  Onsite  Treatment  by  Thermal  Washing 
This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  4. 

Alternative  5.  Excavation.  Onsite  Enhanced  Biodearadation 


This  alternative  is  described  in  Section  6.4. 1.1,  Fill  Material;  Alternative  5. 


6.4.2  Near-Beach  Groundwater/Surface  Water 

Only  the  no  action  and  limited  action  alternatives  will  be  considered  to  address  contaminated  groundwater 
and  surface  water.  Source  remediation  of  contaminated  soils  should  rapidly  improve  the  quality  of  both 
surface  water  and  groundwater  for  the  site.  The  discussions  of  the  no  action  and  access  restriction 
alternatives  provided  in  Sections  6.4. 1 . 1  and  6.4. 1.2  also  apply  to  this  section.  Groundwater  and  surface 
water  monitoring  will  be  recommended  as  needed. 


6.5  DETAILED  ANALYSIS  OF  ALTERNATIVES 

A  detailed  analysis  of  alternatives  is  based  on  nine  evaluation  criteria  developed  by  the  EPA  to  support 
the  CERCLA  process.  The  nine  evaluation  criteria  are  discussed  in  the  EPA  guidance  document 
(U.S.  EPA  1988)  and  listed  below. 

■  Overall  protection  of  human  health  and  the  environment 

■  Compliance  with  ARARs 

■  Long-term  effectiveness  and  permanence 

■  Reduction  of  toxicity,  mobility,  or  volume 

■  Short-term  effectiveness 

■  Implementability 

■  Cost 

■  ADEC  (and  EPA)  acceptance 

■  Community  acceptance 

The  first  two  criteria  are  considered  threshold  levels  which  must  be  satisfied  for  an  alternative  to  be 
accepted.  However,  there  is  a  waiver  process  for  ARARs  under  EPA  directed  cleanups.  Because  this 
action  is  being  directed  under  the  USAF IRP,  justification  for  ARAR  compliance  with  selected  remedial 
action  alternatives  is  provided  in  Table  6-6.  The  next  five  criteria,  begiiming  with  long-term  effectiveness 
and  permanence  provide  the  basis  for  the  analysis.  The  final  two  criteria  involve  both  regulatory  and 
community  acceptance  which  will  be  satisfied  during  the  review  process. 
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Fish  and  Wildlife  NA  Sampling  activities  must  con-  Remediation  activities  must  Excavation  activities  must  Excavation  activities  must 

Conservation  Act  of  1980  sider  impacts  on  wetlands,  fish-  consider  impacts  on  wetlands,  consider  impacts  on  wetlands,  consider  impacts  on  wetlands, 

eries,  and  protected  habitats.  fisheries,  and  protected  habitats.  fisheries,  and  protected  habitats.  fisheries,  and  protected  habitats. 


6.5.1  Analysis  of  Alternatives 

Five  remedial  action  alternatives  have  been  developed  to  address  environmental  concerns  ait  Kotzebue 
LRRS  (see  Table  6-5).  A  detailed  analysis  of  the  five  alternatives  as  they  pertain  to  gravel  fill  materials, 
native  soils  (tundra),  beach  sands  and  gravels,  near-beach  groundwater,  and  surface  water  at  Kotzebue 
LRRS  is  provided  in  Table  6-7  and  summarized  below.  The  bases  for  the  cost  estimates  are  provided 
in  Table  6-8. 

6.5. 1. 1  Alternative  1:  No  Action.  This  alternative  has  been  considered  for  fill  material,  native  soil, 
beach  sands  and  gravels,  and  surface  water/groundwater.  In  general  this  alternative  does  not  provide 
overall  protection  of  human  health  and  the  environment,  and  it  does  not  comply  with  ARARs.  However, 
the  results  of  the  baseline  risk  assessment  indicated  that  the  beach  sands  and  gravels  area  does  not  pose 
a  significant  risk  (<  1.0  E-6,  HQ<  1)  to  human  health,  and  a  limited  environmental  risk  from  exposure 
to  xylenes.  Based  upon  this  information,  no  action  in  this  area  has  some  merit,  and  should  be  considered 
further. 

There  are  also  ARAR  violations  relative  to  the  native  soils,  surface  water,  and  groundwater,  however, 
the  baseline  risk  calculations  for  these  areas  are  acceptable  to  both  human  health  and  the  environment. 
As  stated  above,  no  action  in  these  areas  should  be  considered  further. 

The  fill  material  does  not  comply  with  ARARs,  and  it  has  unacceptable  risks  to  both  human  health,  and 
the  environment.  No  action  for  these  areas  does  not  warrant  further  consideration. 

6. 5. 1.2  Alternative  2,  Access  Restriction,  Natural  Attenuation/Monitoring.  The  discussion  presented 
for  Alternative  1,  also  applies  to  this  alternative.  In  addition  monitoring  would  permit  evaluation  of 
natural  attenuation  processes,  which  will  reduce  toxicity,  mobility,  and  volume  of  contaminants.  How¬ 
ever,  it  is  likely  that  this  process  would  prove  to  be  too  slow  for  the  fill  material,  and  limited  cleanup 
of  elevated  soil  contamination  areas  would  be  necessary. 

6. 5. 1.3  Alternative  3,  In  Situ  Enhanced  Biodegradation.  This  alternative  has  been  considered  for  fill 
material,  beach  sands  and  gravels,  and  native  soils.  Without  the  benefit  of  a  treatability  study,  it  is 
difficult  to  evaluate  the  time  period  necessary  for  this  alternative  to  work.  Because  of  the  unknown  time 
factor  and  in  situ  treatment,  overall  protection  of  human  health  and  the  environment,  and  compliance  with 
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Environmental  impacts  No  change  in  risk.  Slight  change  in  risk.  No  expected  environmental  Excavation  along  beach  could  Excavation  along  beach  could 

impact.  cause  runoff  to  Sound,  cause  runoff  to  Sound. 
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ARARs  will  occur  in  time.  This  technology  has  proven  to  be  effective  in  tundra  environments,  particu¬ 
larly  because  if  its  non-invasive  approach. 

6. 5. 1.4  Alternative  4,  Excavation,  Onsite  Treatment  by  Thermal  Washing.  This  alternative  has  been 
considered  for  fill  material,  and  beach  sands  and  gravels.  As  presented  in  Table  6-7,  this  alternative 
satisfies  the  seven  criteria.  However,  the  excavation  process  is  very  time  consuming,  because  of  the 
limited  field  season.  In  addition  the  costs  are  excessive,  particularly  for  the  beach  sands  and  gravels. 
Hot  air  vapor  extraction,  and  thermal  desorption  should  also  be  considered  for  treatment  of  excavated 
soils  if  this  technology  progresses  to  the  bidding  phase.  Technology  is  constantly  improving,  and 
competition  among  the  vendors  would  ensure  a  more  cost  effective  remediation. 

6. 5. 1.5  Alternative  5,  Excavation,  Onsite  Enhanced  Biodegradation.  This  alternative  has  been  con¬ 
sidered  for  fill  material,  and  beach  sands  and  gravels.  This  alternative  also  satisfies  the  seven  criteria. 
The  time  factor  for  success  of  this  method  is  uncertain,  and  it  may  be  determined  by  performing  a 
treatability  study  which  could  consist  of  constructing  a  test  cell  in  Kotzebue.  Enhanced  biodegradation 
appears  to  be  more  cost  effective  than  thermal  washing,  but  its  success  hinges  upon  treatment  rates. 


6.6  COMPARATIVE  ANALYSIS 

Summary  Table  6-9  has  been  developed  to  provide  a  concise  comparative  review  of  the  five  remedial 
alternatives,  and  support  the  detailed  analysis  of  remedial  alternatives  presented  in  Table  6-7.  Only  two 
alternatives,  excavation  with  treatment  by  thermal  washing  or  enhanced  bioremediation  satisfied  the  seven 
evaluation  criteria  for  treatment  of  the  fill  material.  All  of  the  other  alternatives  had  deficiencies  with 
some  of  the  criteria. 

6.6.1  Beach  Sands  and  Gravels 

Severe  climatic  conditions  and  a  limited  construction  season  delay  the  effectiveness  of  some  of  the 
alternatives,  particularly  those  involving  excavation  and  treatment  of  the  beach  sands  and  gravels. 
Because  of  the  large  estimated  volume  (48,000  cubic  yards)  of  contaminated  sands  and  gravels,  remedia¬ 
tion  would  be  performed  over  a  period  of  three  to  six  years.  During  this  time  natural  attenuation  will 
have  reduced  the  petroleum  hydrocarbon  concentrations.  The  petroleum  hydrocarbon  contamination  has 
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decreased  in  the  beach  sands  and  gravels  between  sampling  in  1989  and  1994  largely  resulting  from 
removal  of  the  three  above-ground  fuel  tanks  as  well  as  from  natural  attenuation.  Because  the  source  to 
the  beach  sands  and  gravel  has  been  removed  and  free  product  was  not  detected  during  the  RI  sampling 
in  1994,  a  non-invasive  method  of  remediation  is  more  suitable  for  treatment  of  beach  sands  and  gravels. 
The  overall  protection  of  human  health  and  the  environment  is  satisfied  for  the  beach  sands  and  gravels 
with  the  no  action  alternative.  When  comparing  the  other  evaluation  criteria  for  no  action  with  those  for 
the  in  situ  enhanced  biodegradation,  and  natural  attenuation  alternatives  there  is  a  general  agreement. 
Therefore  with  the  support  of  the  baseline  risk  assessment  results,  the  no  action  alternative  is  recom¬ 
mended  for  the  beach  sands  and  gravels. 

6.6.2  Fill  Material 

Remediation  of  the  fill  material  could  be  accomplished  over  two  construction  seasons,  and  excavation  and 
treatment  of  some  of  this  material  is  warranted.  Unlike  the  beach  sands  and  gravels,  there  are  un¬ 
acceptable  risks  for  human  health  and  the  environment  associated  with  the  fill  material.  The  imcertainties 
associated  with  in  situ  bioremediation  make  either  thermal  washing  or  ex  situ  bioremediation  the 
alternatives  of  choice.  Both  of  these  methods  meet  the  evaluation  criteria,  and  the  major  differences 
between  them  are  cost,  and  the  time  factor  for  the  bioremediation  process.  A  reasonable  approach  would 
be  to  construct  a  test  cell  for  bioremediation  evaluation  in  conjunction  with  limited  excavation  and  soil 
treatment  in  areas  of  elevated  hydrocarbon  contamination.  The  methods  of  thermal  washing,  thermal 
desorption,  and  hot  air  vapor  extraction  should  prove  to  be  equally  effective,  and  they  should  each  be 
examined  during  the  bidding  process  to  determine  which  method  would  be  the  most  cost  effective. 

6.6.3  Native  Soils 

There  is  very  little  variation  of  the  evaluation  criteria  results  among  the  first  three  alternatives  for  native 
soils.  The  risk  assessment  did  not  determine  any  unacceptable  risks  for  native  soils,  and  therefore  all  of 
the  alternatives  including  no  action  are  protective  of  human  health  and  the  environment.  It  is  likely  that 
in  situ  enhanced  biodegradation  would  speed  up  the  natural  attenuation  process,  but  a  treatability  study 
has  not  been  performed.  Based  upon  the  remoteness  of  the  site,  the  limited  risk,  and  the  uncertainties 
associated  with  enhanced  bioremediation,  the  access  restriction  alternative  with  natural  attenuation 
monitoring  for  native  soils  is  recommended. 
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6.6.4  Surface  Water/Groundwater 

In  evaluating  the  seven  criteria  as  they  pertain  to  groundwater  and  surface  water,  there  is  no  difference 
between  the  first  two  alternatives.  Neither  groundwater  nor  surface  water  poses  an  unacceptable  risk  to 
both  human  health  and  the  environment  from  fuel  related  contaminants.  Water  quality  should  improve 
with  natural  attenuation  in  the  fill  material,  and  therefore  the  access  restriction  alternative  with  monitoring 
is  recommended  for  both  surface  water,  and  groundwater. 
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7.0  SUMMARY  OF  SITE  STATUS  AND  RECOMMENDATIONS 


This  section  provides  a  summary  of  the  status  and  recommendations  for  the  19  sites  and  5  areas  of 
concern  presently  identified  at  Kotzebue  LRRS  (Table  7-1): 

■  Site  SSOl-Waste  Accumulation  Area  No.  1 

■  Site  SS02-Waste  Accumulation  Area  No.2/Landfill 

■  Site  SD03-Road  Oiling 

■  Site  ST04-White  Alice  Tanks  (AOC9) 

■  Site  ST05-Beach  Tanks 

■  Site  SS06-Spill/Leak  No.  1 

■  Site  SS07-Lake 

■  Site  SS08-Barracks  Pad 

■  Site  SS09-PCB  Spill 

■  Site  SSlO-Solvent  Spill 

■  Site  SSI  1 -Fuel  Spill 

■  Site  SS12-Spills  No.2  and  3 

■  Site  SS13-Landfarm  (AOCl) 

■  Site  SS  14-East  Tanks  (AOC3) 

■  Site  SS  15-Garage/Power  Plant  (AOC4) 

■  Site  SS16-Navigational  Aid  Buildings  (AOC6) 

■  Site  SS17-Building  102  (AOC6) 

■  Site  SS18-Truck  Fill  Stand  (AOCl  1) 

■  Site  SS19-PCB  Spill  South  Fence  (AOC12) 

■  AOC2-POL  Line 

■  AOC5-Small  Day  Tanks 

■  AOC7-Steel  Pilings 

■  AOC8-White  Alice  Garage 

■  AOClO-Septic  Holding  Tank 
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The  information  for  each  site  and  area  of  concern  includes:  1)  a  summary  which  describes  the  site, 
identifies  remaining  concerns,  and  provides  specific  recommendations;  2)  a  description  which  identifies 
the  site,  its  location,  and  environmental  setting;  3)  an  IRP  investigation  summary  which  identifies  past 
and  recent  activities  conducted  at  the  site;  4)  the  identification  of  remaining  concerns  based  on  an 
evaluation  of  state  and  federal  ARARs  and  risk-based  criteria  developed  during  the  1994  RI;  and  5)  site 
recommendations  based  on  IRP  investigation  information,  applicable  ARARs  and  risk  based-criteria,  and 
feasibility  study  results. 
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7.1  SITE  SSOl-WASTE  ACCUMULATION  AREA  NO.  1 


7.1.1  Summary  of  Site  Status 

Site  SSOl-Waste  Accumulation  Area  No.  1  is  the  former  location  of  an  approximate  80  by  160-foot  gravel 
pad  used  to  store  drummed  waste  oils  and/or  solvents.  Petroleum  hydrocarbons  (up  to  16,200  mg/kg) 
in  soil  was  the  primary  environmental  concern  at  the  site.  During  the  1989  Stage  2  RI/FS,  approximately 
50  cubic  yards  of  petroleum  hydrocarbon  contaminated  fill  material  were  excavated  from  the  site.  The 
excavated  soils  were  deposited  in  a  near-by  landfarm  cell  designed  to  bioremediate  petroleum  contami¬ 
nated  fill  material  at  the  installation.  Clean  backfill  was  placed  in  the  excavation  and  graded  to  conform 
with  the  surrounding  topography.  Excavation  and  removal  of  the  contaminated  fill  materials  effectively 
remediated  site  soil  and  the  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SSOl 
in  July  1991.  ADEC  concurred  with  the  No  Further  Action  alternative  for  Site  SSOl  in  correspondence 
to  the  USAF  dated  December  1991.  The  USAF  and  ADEC  consider  Site  SSOl  closed. 

7.1.2  Site  Description 

Site  SSOl  is  located  approximately  500  feet  south  of  the  Composite  Facility,  west  of  the  installation  access 
road  (Figure  7-1).  The  site  is  situated  approximately  125  ft  above  sea  level  and  is  the  former  location 
of  an  approximate  80  by  160-foot  gravel  pad  used  to  store  drummed  waste  oils  and/or  solvents.  Perma¬ 
frost  was  encountered  from  2.8  to  6.3  feet  below  ground  surface  (USAF  1990a).  No  surface  water  is 
evident  at  the  site  and  no  shallow  suprapermafrost  water  was  encountered  (USAF  1990a).  The  site 
exhibits  relatively  poor  drainage,  with  local  surface  runoff  directed  toward  the  southwest,  based  on 
general  site  topography  (see  Figure  7-1). 

7.1.3  IRP  Investigation  Sununary 

In  1988,  a  Stage  1  RI/FS  was  conducted  at  Kotzebue  LRRS  including  the  installation  of  15  hand  auger 
soil  borings  at  Site  SSOl  (USAF  1990b).  The  soil  borings  were  screened  using  a  photoionization  detector 
(PID)  to  identify  the  presence  of  total  volatile  organic  compounds.  Based  on  field  screening  results,  four 
soil  samples  were  collected  and  submitted  for  analysis  of  petroleum  hydrocarbons  (Method  418.1  E), 
volatile  organic  compounds  (Method  SW  8240),  semivolatile  organic  compound  (Method  SW  8270), 
organochlorine  pesticides  and  PCBs  (Method  SW  8080),  and  total  metals  (Method  SW  6010  series).  A 
summary  of  maximum  detected  concentrations  is  provided  in  Section  3.2,  Stage  1  RI/FS;  Table  3-3. 
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Figure  7-1 .  Location  of  Site  SS01  -Waste  Accumulation  Area  No.  1 ,  Kotzebue  LRRS,  Alaska. 


Due  to  the  detection  of  petroleum  hydrocarbons  in  soil  at  a  maximum  concentration  of  16,200  mg/kg, 
a  remedial  action  was  conducted  in  1989  which  included  the  excavation  of  approximately  50  cubic  yards 
of  petroleum  contaminated  fill  material  from  Site  SSOl  (USAF  1990b).  The  contaminated  fill  material 
was  removed  from  the  site  and  placed  in  a  near-by  landfarm  cell  constructed  to  bioremediate  petroleum 
hydrocarbon  contaminated  fill  materials  at  the  installation.  The  effectiveness  of  the  cleanup  was  evaluated 
by  field  screening  with  a  PID.  Clean  backfill  was  deposited  in  the  excavation  and  graded  to  conform  to 
the  surrounding  topography  (USAF  1990b). 

7.1.4  Remainii^  Site  Concerns 

The  excavation  and  removal  of  petroleum  hydrocarbon  contaminated  fill  material  effectively  remediated 
site  soils  based  on  results  from  field  screening  with  a  PID  conducted  during  the  remedial  action.  There 
are  no  remaining  environmental  concerns  at  Site  SSOl. 

7.1.5  Site  Reconunendations 

The  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SSOl  in  July  1991  (USAF 
1991).  ADEC  concurred  with  the  No  Further  Action  alternative  for  Site  SSOl  in  correspondence  to  the 
USAF  dated  December  1991  (ADEC  1991b).  The  USAF  and  ADEC  consider  Site  SSOl  closed. 
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7.2  SITE  SS02-WASTE  ACCUMULATION  AREA  N0.2/LANDFILL 
7.2.1  Summary  of  Site  Status 

Site  SS02-Waste  Accumulation  Area  No.  2/Landfill  is  comprised  of  a  waste  accumulation  area  and  facility 
landfill,  formerly  used  to  store  and  dispose  of  wastes  at  Kotzebue  LRRS.  Petroleum  hydrocarbons  (up 
to  5.5  mg/L)  and  pesticides  detected  at  relatively  low  concentrations  in  shallow  near-beach  groundwater 
are  the  primary  contaminants  identified  at  the  site.  The  USAF  cleaned  and  graded  Site  SS02  in  1975. 
However,  the  former  landfill  site  currently  exhibits  intermittent  areas  of  mounding  that  include  landfill 
debris  (e.g.,  metal  wastes  such  as  crushed  drums  and  containers  and  other  metallic  debris).  The  observed 
mounding  is  suspected  to  comprise  the  buried  wastes  previously  described  to  be  remaining  at  the  site. 
Although  landfill  debris  identified  at  Site  SS02  is  not  suspected  to  pose  a  significant  threat  to  human 
health  or  the  environment,  regrading  of  exposed  metallic  debris  at  Site  SS02  should  be  considered  and 
should  include  soil  cover  and  revegetation  of  graded  areas  to  restore  the  site. 

Based  on  the  limited  nature  and  levels  of  contaminants  detected  in  soil,  surface  water,  and  groundwater, 
and  a  review  of  associated  ARARs  and  baseline  risk  assessment  information,  no  significant  environmental 
or  human  health  concerns  are  currently  present  at  the  site.  However,  a  gradiometric  survey  conducted 
at  Site  SS02  indicated  a  potential  for  buried  metallic  debris  (i.e.,  other  than  observed  mounded  areas) 
within  the  former  landfill.  Although  the  gradiometric  survey  results  are  qualitative  and  do  not  specifically 
indicate  a  potential  risk,  limited  remedial  action  is  recommended  at  Site  SS02  through  groundwater  moni¬ 
toring  of  downgradient  wells  to  evaluate  potential  contaminant  migration  from  the  site  via  groundwater 
to  Kotzebue  Sound. 

7.2.2  Site  Description 

Site  SS02  is  located  approximately  0.25  miles  west  of  the  Composite  Facility  along  the  beach  area 
adjacent  to  Kotzebue  Sound  (Figure  7-2).  The  site  is  comprised  of  a  waste  accumulation  area  and 
landfill,  formerly  used  to  store  and  dispose  of  wastes  at  Kotzebue  LRRS.  The  Waste  Accumulation  Area 
No. 2  was  located  northwest  of  the  former  beach  fuel  tanks  and  adjacent  (south)  of  the  installation  landfill. 
The  waste  accumulation  area  was  used  to  store  a  variety  of  waste  from  base  operations;  however, 
information  regarding  specific  types  and  quantities  of  wastes  stored  at  the  site  were  not  identified.  The 
waste  accumulation  area  was  reportedly  used  until  1972  (USAF  1985).  The  installation  landfill  was 
located  on  a  triangular  piece  of  land  adjacent  to  the  waste  accumulation  area,  northwest  of  the  former  fuel 
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Figure  7-2.  Location  of  Site  SS02-Waste  Accumulation  Area  No.  2  /  Landfill,  Kotzebue  LRRS,  Alaska. 


storage  tanks  on  the  beach  (see  Figure  7-2).  The  landfill  was  used  to  dispose  of  facility  wastes  until 
approximately  1974;  burning  of  wastes  occurred  on  a  regular  basis  (USAF  1985).  In  1975,  the  landfill 
and  waste  accumulation  area  were  cleaned  up.  The  wastes  that  were  stored  in  drums  in  the  waste 
accumulation  area  were  shipped  to  the  Defense  Reutilization  and  Marketing  Office  (DRMO)  at  Elmen- 
dorf  AFB,  Alaska,  for  disposal.  Petroleum-based  wastes  in  drums  that  were  leaking  were  used  for  dust 
control  on  the  facility’s  road  system.  Empty  drums  were  disposed  of  in  the  community  landfill.  The 
ground  in  the  vicinity  of  the  landfill  and  the  waste  accumulation  area  was  graded  during  the  cleanup. 
Although  most  wastes  were  removed  during  the  cleanup,  some  wastes  remaining  at  the  landfill  were 
reportedly  buried  (USAF  1985). 

The  shallow  near-beach  aquifer  system  underlying  Site  SS02  consists  of  Unconsolidated  sediments, 
approximately  13  feet  thick.  The  upper  portion  of  the  aquifer  (approximately  0-5  ft  below  ground 
surface)  is  typically  comprised  of  gravelly  sand/sandy  gravel  beach  terrace  deposits.  The  base  of  the 
aquifer  is  defined  by  a  massive  (competent)  silty  clay  confining  layer,  at  approximately  13  feet  below 
grade.  The  relatively  shallow  silty  clay  confining  layer  encountered  at  the  site  has  been  described  as  a 
60-foot  thick  marine  blue  clay  deposit  (Cederstrom  1961).  A  sequence  of  graded  storm  deposits  is 
present  between  the  upper  gravel  terrace  deposits  and  lower  bounding  silt/clay,  which  serves  as  a 
confining  layer  for  shallow  contamination.  Near-beach  groundwater  typically  occurs  between  3  and  4  feet 
below  ground  surface  along  the  steepened  beach  face  immediately  adjacent  to  Kotzebue  Sound,  and  from 
6  to  7  feet  below  ground  surface  within  the  landfill  area.  The  local  groundwater  flow  direction  is 
estimated  to  be  to  the  southwest,  toward  Kotzebue  Sound.  The  estimated  groundwater  flow  rate  in  the 
vicinity  of  the  site  is  approximately  17  feet  per  year  (see  Section  4.6.2,  Slug  Test  Results). 

The  near-beach  groundwater  at  Kotzebue  LRRS  is  saline  (brackish)  in  nature,  is  tidally  influenced,  and 
represents  a  non-potable  resource.  Recharge  of  the  near-beach  aquifer  system  is  likely  controlled  by  the 
highly  seasonal  nature  of  the  active  zone  (suprapermafrost  water)  inputs  that  recharge  the  beach  area  from 
the  tundra  uplands  (see  Section  4.6.3,  Tidal  Monitoring  Results). 

7.2.3  IRP  Investigation  Summary 

In  1987,  a  survey  was  conducted  at  Site  SS02.  The  site  was  reported  as  revegetated  with  no  visual  signs 
of  surface  contamination  (e.g.,  no  signs  of  staining  or  stressed  vegetation).  Site  SS02  was  excluded  from 
the  1988  RI/FS  investigation  based  on  the  1975  cleanup  and  regrading  of  the  site,  and  the  results  of  the 
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1987  site  reconnaissance  (USAF  1990a).  The  USAF  recommended  no  further  action  at  Site  SS02  in  a 
Final  No  Further  Action  Decision  Document  dated  July  1991  (USAF  1991).  However,  due  to  reported 
wastes  buried  within  the  landfill,  ADEC  requested  further  information  regarding  specific  types,  quantities, 
and  estimated  depths  for  any  wastes  buried  at  the  site  (ADEC  1991a).  No  additional  information  was 
found  regarding  the  remaining  wastes  at  the  former  installation  landfill. 

In  1993,  a  site  survey  was  conducted  of  Kotzebue  LRRS  and  the  surrounding  area,  including  the  former 
landfill  and  waste  accumulation  area.  The  former  landfill  area  exhibited  intermittent  areas  of  mounding 
that  contained  landfill  debris,  including  metal  wastes  such  as  drums  and  other  empty  containers  and 
debris.  The  buried  wastes  previously  described  to  be  remaining  in  the  landfill  were  suspected  to  comprise 
the  mounding  observed  during  the  1993  site  survey. 

Site  SS02  was  characterized  during  the  1994  RI,  including  a  gradiometric  survey  to  evaluate  lateral  extent 
of  buried  metallic  debris,  groundwater  sampling  to  evaluate  potential  contaminant  migration  to  Kotzebue 
Sound,  non-invasive  sampling  to  characterize  site  soil,  and  surface  water  sampling  within  the  landfill  area 
to  characterize  the  potential  for  contaminants  leaching  from  the  site  (Figure  7-3).  During  the  1994  field 
investigation,  a  tar  disposal  trench  was  discovered  within  Site  SS02  and  an  interim  remedial  action  (IRA) 
was  conducted  to  mitigate  potential  imminent  hazards  associated  with  the  disposal  trench.  Table  7-2 
provides  a  summary  of  1994  field  investigation  activities  conducted  at  Site  SS02.  A  summary  of 
maximum  detected  concentrations  identified  at  Site  SS02  is  provided  in  Section  4.5,  Summary  of 
Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  provided 
in  Appendix  L. 

7.2.3. 1  Monitoring  Well  Installation.  During  the  1994  RI,  three  shallow  groundwater  monitoring  wells 
were  installed  in  downgradient  locations  at  Site  SS02,  to  facilitate  an  evaluation  of  potential  contaminant 
migration  via  groundwater  (see  Figure  7-3).  A  detailed  description  of  monitoring  installation  and 
development  at  Kotzebue  LRRS  is  provided  in  Section  4.4.4,  Monitoring  Well  Installation  and  Devel¬ 
opment).  Monitoring  well  completion  diagrams  for  Wells  SS02-MW1,  MW2,  and  MW3  are  provided 
in  Appendix  B. 

7. 2. 3. 2  Gradiometric  Survey.  A  gradiometric  survey  was  conducted  at  Site  SS02  during  the  1994  RI 
to  identify  the  presence  or  absence  of  buried  metallic  objects  and  their  location.  A  detailed  description 
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of  the  gradiometric  survey  is  provided  in  Section  4.4.8,  Gradiometric  Survey.  Qualitative  results  of  the 
gradiometric  survey  are  presented  in  Section  4.6.5,  Gradiometric  Survey  Results;  Figure  4-10.  Appen¬ 
dix  F  provides  gradiometric  survey  descriptions  on  a  grid-specific  basis.  The  gradiometric  survey 
indicated  the  potential  detection  of  significant  buried  metallic  material  in  limited  areas  (grid  cells)  of  the 
landfill.  However,  it  is  important  to  note  that  magnetic  locators  are  very  susceptible  to  noise  caused  by 
some  natural  soil  conditions  and  are  limited  in  providing  quantitative  data  concerning  the  number  and 
depth  of  identified  targets.  This  survey  should  be  viewed  as  a  qualitative  method  of  identifying  locations 
which  may  or  may  not  contain  buried  metallic  wastes  such  as  drums. 

7.2.3. 3  Interim  Remedial  Action.  During  the  1994  RI,  a  tar  disposal  trench  was  discovered  within  the 
former  installation  landfill.  Initial  reconnaissance  of  the  site  identified  a  3  by  9  foot  area,  approximately 
1  foot  deep,  consisting  of  a  black,  tarry  substance  of  unknown  composition.  The  carcasses  of  two  ground 
squirrels  were  observed  trapped  in  the  substance. 

An  Interim  Remedial  Action  (IRA)  was  immediately  initiated  to  characterize  and  excavate  the  material 
that  was  exposed  to  human  and  wildlife  contact  (see  Section  4.4. 13,  Interim  Remedial  Action).  The  IRA 
was  conducted  in  two  phases,  and  included  the  excavation,  removal  and  containment  of  approximately 
1,433  gallons  of  tar-laden  soil,  850  gallons  of  tar  product,  and  17  empty,  partially  crushed  55-gallon 
drums.  Toxicity  Characteristics  Leaching  Procedure  (TCLP)  analyses  were  conducted  of  the  tar-like 
substance  to  evaluate  its  chemical  properties.  Analytical  results  indicated  that  the  substance  was  not  a 
hazardous  material  based  on  toxicity.  The  tar-like  substance  is  believed  to  be  asphalt  "cut  back"  used 
during  the  construction  of  the  asphalt  pads  which  supported  the  three  large  fuel  tanks  formerly  located 
along  the  beach  area  to  the  west  of  the  main  radar  facility.  Two  soil  samples  were  collected  fi’om  the 
base  of  the  excavation  at  the  completion  of  the  removal  action.  These  samples  were  analyzed  for  total 
petroleum  hydrocarbons,  and  the  effectiveness  of  the  cleanup  was  verified  when  no  residual  contamination 
was  detected  in  either  sample. 

7.2.4  Remaining  Site  Concerns 

Table  7-3  provides  a  summary  of  state  and  federal  regulatory  criteria  (ARARs)  and  risk-based  criteria 
exceeded  in  the  three  media  sampled  at  Site  SS02:  soil,  groundwater,  and  surface  water.  State  and 
federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or  Relevant  and 
Appropriate  Requirements. 
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7.2.4. 1  Soil.  A  total  of  three  surface  soil  samples  were  collected  from  Site  SS02  (see  Table  7-2). 
One  surface  soil  sample  (SS02-SS1)  indicated  diesel  range  organics  detected  at  2,400  mg/kg.  Sample 
SS02-SS1  was  collected  adjacent  to  the  former  tar  disposal  trench  to  characterize  nearby  soils.  Sample 
SS02-SS1  was  selected  to  measure  residual  range  organics  to  evaluate  the  heavier  petroleum  constituents 
associated  with  asphaltic  material.  The  original  AK102  extract  was  reanalyzed  (within  method-specific 
holding  time)  using  an  extended  AK102  method  to  quantify  residual  range  organics  between  C28  through 
C40.  Results  indicate  a  significant  increase  in  residual  range  organics  concentration  at  31,000  mg/kg, 
as  compared  to  diesel  range  organics  measured  in  the  same  sample.  The  IRA  (excavation  and  removal 
action)  conducted  at  the  tar  disposal  trench  encompassed  the  soil  where  SS02-SS1  was  collected. 
Confirmation  soil  samples  collected  at  the  conclusion  of  the  IRA  indicated  that  no  residual  contamination 
remained  at  this  location  on  the  landfill.  In  support  of  the  1994  remedial  investigation,  a  baseline  risk 
assessment  was  conducted  (USAF  1995b).  No  unacceptable  ecological  risks  were  estimated  for  Site  SS02 
soil  (USAF  1995b).  The  baseline  risk  assessment  indicates  a  potential  risk  to  human  health  (i.e.,  >  10'^ 
risk)  for  soil  ingestion  (1.48E-6)  and  inhalation  of  airborne  dust  (2.14E-6)  pathways  based  on  the 
detection  of  arsenic  in  site  soil.  Arsenic  was  detected  in  surface  soil  Sample  SS02-SS1  at  5  mg/kg, 
SS02-SS2  at  6  mg/kg,  and  SS02-SS3  at  7  mg/kg,  slightly  exceeding  the  threshold  concentration  of 
4.74  mg/kg  for  soil  ingestion  pathway.  The  inhalation  pathway  represents  exposure  values  from  the 
entire  installation  because  it  assumes  that  an  individual  could  be  exposed  to  airborne  dust  anywhere  on 
the  site.  Although  Site  SS02  surface  soil  samples  exceed  health-based  threshold  criteria  for  arsenic  (i.e., 
4.61  mg/kg  for  inhalation  pathway),  the  concentrations  in  Site  SS02  soil  are  less  than  the  arithmetic  mean 
concentration  of  arsenic  measured  in  background  samples  (i.e.,  27  mg/kg).  No  known  sources  of  arsenic 
are  identified  for  Site  SS02,  and  the  detection  of  arsenic  in  background  locations  indicate  this  element  is 
naturally  occurring.  The  average  concentration  of  arsenic  in  natural  soils  is  reportedly  5  mg/kg,  but  can 
range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.2.4.2  Surface  Water.  A  single  surface  water  sample  (SS02-SW1)  was  collected  from  an  area  of 
ponded  water  approximately  10  by  15  feet  and  approximately  2  feet  deep  within  the  former  landfill  (see 
Table  7-2).  The  pesticides  4,4’-DDE,  4,4’-DDD,  and  4,4’-DDT  were  detected  at  relatively  low  concen¬ 
trations  at  0.065  fig/L,  0.045  ng/L,  and  0.039  /tg/L,  respectively  (e.g.,  at  or  near  laboratory  practical 
quantitation  limits).  However,  these  concentrations  exceed  federal  water  quality  criteria  of  0.0059  fig/L 
for  4,4’-DDE,  0.0083  fig/L  for  4,4’-DDD,  and  0.0059  fig/L  for  4,4’-DDT,  established  for  the  State  of 
Alaska,  based  on  the  protection  of  human  health  from  the  consumption  of  contaminated  water,  fish. 
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and/or  shellfish  (EPA  1992;  see  Table  7-3).  No  unacceptable  ecological  or  human  health  risks  were 
estimated  for  surface  water  at  Site  SS02,  including  the  potential  risks  associated  with  contaminant 
migration  to  Kotzebue  Sound  (USAF  1995b).  Because  ponded  water  at  Site  SS02  is  limited  in  extent, 
does  not  represent  a  potential  drinking  water  source  for  humans,  reveals  no  unacceptable  human  or 
ecological  risks,  and  indicates  relatively  low  concentrations  of  identified  pesticides,  no  remedial  action 
is  warranted. 

7. 2. 4. 3  Groundwater.  Three  groundwater  samples  were  collected  from  monitoring  wells  (SS02  MWl, 
MW2,  and  MW3)  installed  in  downgradient  locations  between  Site  SS02  and  Kotzebue  Sound  to  facilitate 
an  evaluation  of  potential  contaminant  migration  via  groundwater  (see  Figure  7-3).  Diesel  range  organics 
were  detected  in  Site  SS02  groundwater  samples  at  concentrations  of  0.13  mg/L  and  5.5  mg/L  collected 
from  monitoring  wells  MW2  and  MW3,  respectively,  during  the  1994  RI.  Due  to  the  relatively  shallow 
nature  of  the  near-beach  aquifer  system  at  Kotzebue  LRRS  and  its  proximity  to  Kotzebue  Sound,  ADEC 
considers  the  beach  area  at  Kotzebue  LRRS  (including  the  shallow  near-beach  groundwater  system) 
regulated  under  Water  Quality  Standards  Regulations  (see  Section  4.2,  Applicable  or  Relevant  and 
Appropriate  Requirements).  The  concentration  of  DROs  in  monitoring  wells  MW2  and  MW3  exceed 
the  0.015  mg/L  ADEC  Water  Quality  Standard  for  petroleum  hydrocarbons  in  surface  water  (ADEC 
1995).  The  source  of  DROs  in  groundwater  is  suspected  to  be  Site  ST05-Beach  Tanks,  which  is  located 
immediately  south  of  well  MW3  and  has  revealed  elevated  soil  and  groundwater  DROs  concentrations 
(see  Figure  7-3).  Natural  attenuation  processes,  including  biodegradation,  will  act  to  reduce  remaining 
concentrations  of  DROs  in  site  groundwater  (see  Section  4.6.6,  Natural  Attenuation  Assessment  Results). 

Pesticide  compounds  were  ubiquitously  detected  at  relatively  low  concentrations  during  the  1994  RI, 
including  at  all  background  soil  sample  locations  (see  Section  4.6.7,  Background  Characterization 
Results).  The  pesticides  4,4’-DDE,  4,4’-DDD,  and  4,4’-DDT  were  detected  at  relatively  low  concen¬ 
trations  at  0.074  ^g/L,  0.057  ^g/L,  and  0.40  /itg/L,  respectively  (e.g.,  at  or  near  laboratory  practical 
quantitation  limits)  in  a  single  groundwater  sample  (SS02-MW2).  However,  these  concentrations  exceed 
federal  water  quality  criteria  of  0.0059  /ag/L  for  4,4’-DDE,  0.0083  ^g/L  for  4,4’-DDD,  and  0.0059  ^g/L 
for  4,4’-DDT,  established  for  the  State  of  Alaska,  based  on  the  protection  of  human  health  from  the 
consumption  of  contaminated  water,  fish,  and/or  shellfish  (EPA  1992;  see  Table  7-3).  No  unacceptable 
ecological  or  human  health  risks  were  estimated  for  groundwater  at  Site  SS02  (USAF  1995b).  Potential 
groundwater  exposure  pathways  considered  for  humans  include:  ingestion  of  water,  dermal  contact  with 
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water,  or  inhalation  of  chemicals  volatilized  from  water.  The  potable  water  supply  for  the  Kotzebue 
LRRS  comes  from  the  City  of  Kotzebue.  Therefore,  ingestion  of  groundwater  is  not  a  potential  exposure 
pathway  at  the  site.  Both  dermal  contact  with  groundwater  and  inhalation  due  to  volatilization  were 
considered  to  be  exposure  pathways  of  low  significance  due  to  climatic  conditions  at  Kotzebue  and  the 
unlikelihood  of  groundwater  surfacing  at  the  site. 

Because  the  shallow  near-beach  aquifer  system  is  not  a  potable  drinking  water  source  (i.e.,  brackish), 
DROs  and  pesticides  were  detected  at  relatively  low  concentrations,  and  no  risk-based  criteria  were 
exceeded  at  the  site,  no  remedial  action  is  warranted. 

7.2.5  Site  Recommendations 

Site  SS02-Waste  Accumulation  Area  No.  2/Landfill  is  comprised  of  a  waste  accumulation  area  and  facility 
landfill,  formerly  used  to  store  and  dispose  of  wastes  at  Kotzebue  LRRS.  Petroleum  hydrocarbons  (up 
to  5.5  mg/L)  and  pesticides  detected  at  relatively  low  concentrations  in  shallow  near-beach  groundwater 
are  the  primary  contaminants  identified  at  the  site.  The  USAF  cleaned  and  graded  Site  SS02  in  1975. 
However,  the  former  landfill  site  currently  exhibits  intermittent  areas  of  mounding  that  include  landfill 
debris  (i.e. ,  metal  wastes  such  as  crushed  drums  and  containers  and  other  metallic  debris).  The  observed 
mounding  is  suspected  to  comprise  the  buried  wastes  previously  described  to  be  remaining  at  the  site. 
Although  landfill  debris  identified  at  Site  SS02  is  not  suspected  to  pose  a  significant  threat  to  human 
health  or  the  environment,  regrading  of  exposed  metallic  debris  at  Site  SS02  should  be  considered  and 
should  include  soil  cover  and  revegetation  of  graded  areas  to  restore  the  site. 

Based  on  the  limited  nature  and  levels  of  contaminants  detected  in  soil,  surface  water,  and  groundwater, 
and  a  review  of  associated  ARARs  and  baseline  risk  assessment  information,  no  significant  environmental 
or  human  health  concerns  are  currently  present  at  the  site.  However,  a  gradiometric  survey  conducted 
at  Site  SS02  indicated  a  potential  for  buried  metallic  debris  (i.e.,  other  than  observed  mounded  areas) 
within  the  former  landfill.  Although  the  gradiometric  survey  results  are  qualitative  and  do  not  specifically 
indicate  a  potential  risk,  limited  remedial  action  is  recommended  at  Site  SS02  through  groundwater  moni¬ 
toring  of  downgradient  wells.  Groundwater  monitoring  is  recommended  on  a  biannual  basis  for  a 
duration  of  4  years  (i.e.,  two  biannual  monitoring  events)  and  should  include  volatile  organics, 
semivolatile  organics,  pesticides  and  PCBs,  diesel  range  organics,  and  metals  analyses  collected  from  site 
monitoring  wells  (i.e..  Monitoring  wells  SS02-MW1,  MW2,  and  MW3)  to  evaluate  potential  contaminant 
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migration  from  the  site  via  groundwater  to  Kotzebue  Sound.  The  limited  duration  of  monitoring  at  Site 
SS02  is  recommended  based  on:  1)  the  site  was  cleaned  and  has  been  inactive  for  approximately 
20  years,  and  2)  no  significant  environmental  or  human  health  concerns  were  identified  based  on  recent 
site  characterization.  Data  obtained  from  biannual  groundwater  monitoring  should  be  reviewed  for 
compliance  with  ARARs  and  to  evaluate  the  nature,  extent,  and  levels  of  contaminants  as  compared  to 
previously  detected  concentrations  at  Site  SS02. 
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7.3  SITE  SD03-R0AD  OILING 


7.3.1  Summary  of  Site  Status 

Waste  oils,  spent  solvents,  and  other  shop  wastes  were  reportedly  used  for  dust  control  on  the  installation 
road  systems.  The  use  of  waste  oil  for  dust  control  was  practiced  until  1984.  Site  SD03-Road  Oiling 
was  characterized  during  the  1988  Stage  1  RI/FS  and  was  found  not  to  exceed  established  cleanup  criteria 
or  to  show  significant  risk  (USAF  1990a).  In  July  1991 ,  the  USAF  submitted  a  Final  No  Further  Action 
Decision  Document  for  Site  SD03.  ADEC  concurred  with  the  No  Further  Action  alternative  for  the  site 
in  correspondence  to  the  USAF  dated  November  1991.  The  USAF  and  ADEC  currently  consider  Site 
SD03  closed. 

7.3.2  Site  Description 

Site  SD03  is  comprised  of  the  installation  road  system  and  the  area  immediately  adjacent  to  it,  and 
extends  several  thousand  linear  feet  (Figure  7-4).  Waste  oils,  spent  solvents,  ethylene  glycol,  and  other 
shop  wastes  were  applied  to  the  road  for  dust  control  and  waste  oil  disposal  until  1984. 

7.3.3  IRP  Investigation  Summary 

Site  SD03  was  characterized  during  the  1988  Stage  1  RI/FS  by  advancing  three  shallow  soil  borings  to 
approximately  1.5  ft  below  ground  surface  in  the  northern,  central,  and  southern  portions  of  the  site. 
A  soil  sample  was  collected  from  each  of  the  three  borings  and  submitted  for  analysis  of  petroleum 
hydrocarbons  (Method  418.1  E),  volatile  organic  compounds  (Method  SW  8240),  organochlorine 
pesticides  and  PCBs  (Method  SW  8080),  and  total  metals  (Method  SW  6010  series).  A  summary  of 
maximum  detected  concentrations  is  provided  in  Section  3.2,  Stage  1  RI/FS;  Table  3-3.  All  sample 
locations  were  surveyed  for  elevation  and  horizontal  coordinates. 

7.3.4  Remaining  Site  Concerns 

No  significant  risk  or  exceedance  of  established  cleanup  criteria  were  identified  at  Site  SD03  during  the 
1988  Stage  1  RI/FS.  There  are  no  remaining  environmental  concerns  associated  with  Site  SD03. 
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Figure  7-4.  Location  of  Site  SD03-Road  Oiling,  Kotzebue  LRRS,  Alaska. 


7.3.5  Site  Recommendations 

The  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SD03  in  July  1991  (USAF 
1991).  ADEC  concurred  with  the  No  Further  Action  alternative  for  Site  SD03  in  correspondence  to  the 
USAF  dated  December  1991  (ADEC  1991b).  The  USAF  and  ADEC  currently  consider  Site  SD03 
closed. 
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7.4  SITE  ST04-WHITE  ALICE  TANKS  (A0C9) 


7.4.1  Summary  of  Site  Status 

Site  ST04-White  Alice  Tanks  (AOC9)  is  the  location  of  two  above-ground  storage  tanks  located  at  the 
White  Alice  Site,  adjacent  to  Building  1001 .  Petroleum  hydrocarbons  in  gravel  fill  material  (up  to  2,900 
mg/kg)  is  the  primary  environmental  concern  identified  at  the  site.  It  is  recommended  that  remedial 
action  be  implemented,  involving  the  decommissioning  of  the  two  above-ground  storage  tanks  and  the 
excavation  and  removal  of  contaminated  fill  materials  which  currently  exceed  the  ADEC  soil  target  level 
of  1,000  mg/kg.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to  reduce  petroleum 
hydrocarbon  concentrations  to  acceptable  levels  for  onsite  disposal  of  treated  soils. 

7.4.2  Site  Description 

Site  ST04  is  located  at  the  White  Alice  Site,  approximately  0.5  miles  northwest  of  the  Composite  Facility 
(Figure  7-5).  The  site  is  the  location  of  two  above-ground  diesel  fuel  storage  tanks,  with  an  estimated 
capacity  of  20,000  gallons  each,  located  adjacent  to  Building  1001.  The  tanks  are  presently  empty,  and 
tank  piping  has  been  disconnected.  The  tanks  are  contained  within  a  gravel  berm  area  and  are  supported 
above  a  gravel  base  by  concrete  footings.  A  drain  pipe  (conduit)  drains  the  northeast  comer  of  the 
bermed  enclosure.  The  tanks  appear  to  be  in  good  condition,  with  no  observable  signs  of  deterioration. 
The  tanks  were  identified  as  a  new  area  of  concern  (AOC9)  based  on  reports  of  leaking  at  tank  outlet 
valves.  Later  the  site  designator  was  changed  to  ST04. 

Frozen  ground  was  encountered  at  relatively  shallow  depths  (e.g.,  2  feet  below  ground  surface)  at  the 
gravel  fill/native  soil  contact  during  a  site  investigation.  The  site  shows  relatively  poor  drainage;  how¬ 
ever,  surface  water  accumulation  within  the  bermed  area  is  drained  to  the  east  in  native  tundra  via  a 
drainage  conduit.  The  gravel  pad  supporting  the  tanks  is  estimated  to  be  5  feet  thick. 

7.4.3  IRP  Investigation  Sununary 

In  1993,  a  site  survey  of  the  Kotzebue  LRRS  and  surrounding  areas  was  conducted  to  evaluate  current 
site  conditions,  identify  potential  areas  of  concern,  and  obtain  the  information  necessary  to  prepare  RI/FS 
scoping  documents  in  preparation  for  the  1994  IRP  activities.  During  the  site  survey,  some  signs  of  soil 
staining  were  observed  directly  beneath  tank  outlet  valves  at  Site  ST04.  The  tanks  were  determined  to 
be  empty  at  the  time  of  inspection  and  appeared  to  be  in  good  condition  with  no  signs  of  deterioration. 
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Figure  7-5.  Location  of  Site  ST04-White  Alice  Tanks,  Kotzebue  LRRS,  Alaska. 


The  site  was  included  for  investigation  based  on  reports  of  leaking  tank  outlet  valves  and  signs  of 
localized  soil  staining  beneath  these  valves. 

Site  ST04  was  initially  characterized  during  the  1994  RI  by  advancing  three  shallow  soil  borings  to 
approximately  2  feet  below  ground  surface  in  gravel  fill  material  (Figure  7-6).  A  soil  sample  was 
collected  from  each  boring  and  analyzed  for  diesel  range  organics  (Method  AK  102),  volatile  organic 
compounds  (EPA  Method  SW  8260),  semivolatile  organic  compounds  (EPA  Method  SW  8270),  and 
pesticides  and  PCBs  (EPA  Method  SW  8081).  A  fourth  shallow  subsoil  sample  was  collected  from  native 
tundra  (near  the  discharge  point  of  the  berm  drain  pipe)  and  analyzed  for  diesel  range  organics  (see 
Figure  7-6).  A  summary  of  maximum  detected  concentrations  is  provided  in  Section  4.5,  Summary  of 
Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  provided 
in  Appendix  L.  All  sample  locations  were  surveyed  for  elevation  and  horizontal  coordinates  (see 
Appendix  C). 

7.4.4  Remaining  Site  Concerns 

No  unacceptable  ecological  or  human  health  risks  were  estimated  for  soils  at  Site  ST04.  One  soil  sample 
(AOC9-SB2)  contained  diesel  range  organics  at  2,900  mg/kg,  exceeding  the  1,000  mg/kg  ADEC  target 
level  for  soils  at  Kotzebue  LRRS  (see  Figure  7-6).  No  detections  of  VOCs,  SVOCs,  or  pesticides  and 
PCBs  in  soils  exceed  applicable  ARARs  or  baseline  risk  criteria  established  for  Kotzebue  LRRS  (see 
Section  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements). 

7.4.5  Site  Recommendations 

It  is  recommended  that  the  two  above-ground  storage  tanks  located  at  the  White  Alice  Site  be  decom¬ 
missioned.  It  is  also  recommended  that  the  contaminated  fill  materials  which  currently  exceed  the  ADEC 
soil  target  level  of  1,000  mg/kg  be  excavated,  removed,  and  treated  onsite.  The  estimated  183  cubic 
yards  of  contaminated  material  at  or  above  the  1,000  mg/kg  ADEC  soil  target  level  are  located  in  an  area 
45  by  20  feet,  with  a  depth  of  5  feet  (Figure  7-7). 


234 


235 


White  Alice  A. 

Site  yQ 

/  ^ 

/ 

// 

V  / 

o 

/ 

\ 

/ 

\ 

/ 

\ 

1 

\ 

A 

\ 

\\\ 


120  FEET 


To  Kotzebue 


\  \  ^  Pondy 

Si  \ 


■  Drain  Pipe 


A0C9>Whit9  Allcfl  Tanka 
Source  Characterization 


Estimated 

Source  Area  (ft^) 

45x20 

Estimated 

Source  Depth  (ft) 

5.0 

Estimated 

Source  Volume  (yd®) 

183 

Detected 

Diesel  Range 

Contaminant 

Organics 

Release  Data 

Type:  Suspected  Diesel  Fuel 
Timing:  Unknown 
Volume:  Unknown 


\  \ 

\  \ 

\  \ 

\\\ 

w- 

\ 


/  / 

I  I  NOTE:  Estimates  of  source  areas,  depths, 

/  I  and  volume  are  based  on  an  ADEC 

/  •  DRO  target  level  of  1 ,000  mg/kg. 


Figure  7-7.  DRO  Contaminant  Source  Characterization  at  Site  ST04-White  Alice 
Tanks  (AOC9),  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.5  SITE  ST05-BEACH  TANKS 


7.5.1  Summary  of  Site  Status 

Site  ST05-Beach  Tanks  is  the  former  location  of  three  large  above-ground  fuel  storage  tanks  located  along 
the  beach  area  adjacent  to  Kotzebue  Sound.  The  fuel  storage  tanks  were  used  to  store  arctic-grade  diesel 
fuel  to  heat  and  power  the  station.  Petroleum  hydrocarbons  in  soil  (up  to  18,000  mg/kg)  and  in  near¬ 
beach  groundwater  (up  to  34  mg/L)  are  the  primary  environmental  concerns  at  the  site.  Based  on  past 
IRP  activities  conducted  at  Site  ST05,  the  remaining  levels  of  contaminants,  and  a  review  of  associated 
ARARs  and  baseline  risk  assessment,  limited  remedial  action  is  recommended  at  Site  ST05,  including 
natural  attenuation  and  long-term  groundwater  monitoring  to  evaluate  potential  contaminant  migration  to 
Kotzebue  Sound  and  measure  the  effectiveness  and  rate  of  natural  attenuation.  The  natural  attenuation 
and  long-term  monitoring  alternative  represents  a  non-invasive,  non-destructive  alternative  to  material 
removal  actions  or  other  approaches  that  would  negatively  impact  the  beach  area  and  local  ecosystem  at 
Kotzebue  LRRS. 

7.5.2  Site  Description 

Site  ST05  is  located  approximately  0.25  miles  west  of  the  Composite  Facility  along  the  beach  area 
adjacent  to  Kotzebue  Sound  (Figure  7-8).  The  site  is  the  former  location  of  three  above-ground  fuel 
storage  tanks  used  to  store  arctic-grade  diesel  fuel  to  heat  and  power  the  station.  Two  of  the  storage 
tanks  were  50  feet  in  diameter  and  22  feet  high,  each  with  an  estimated  capacity  of  7,890  barrels.  The 
third  storage  tank  was  44  feet  in  diameter  and  24  feet  high,  with  an  estimated  capacity  of  6,500  barrels 
(USAF  1990b).  In  1992,  the  USAF  removed  the  three  fuel  storage  tanks  from  the  site.  Only  the  tank 
nests  (bermed  containment  areas),  asphalt  tank  pads  within  the  bermed  areas,  and  the  fuel  pumphouse 
remain  at  the  site.  The  site  comprises  an  area  of  approximately  250  feet  by  900  feet  (see  Figure  7-8). 

7. 5.2.1  Site  Use.  Recreation  at  and  adjacent  to  Site  ST05  includes  all  terrain  vehicle  use,  summer 
picnicking  and  wading  along  the  beach  areas,  beachcombing,  and  subsistence  hunting  and  fishing. 
Additionally,  the  near-beach  area  of  Kotzebue  Sound  is  used  for  commercial  fishing  of  chum  salmon 
(USAF  1993). 

7. 5.2.2  Hydrogeology.  The  shallow  near-beach  aquifer  system  underlying  Site  ST05  consists  of  uncon¬ 
solidated  sediments,  approximately  13  feet  thick.  The  upper  portion  of  the  aquifer  (approximately  0-5  ft 
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Figure  7-8.  Location  of  Site  ST05-Beach  Tanks,  Kotzebue  LRRS,  Alaska. 


below  ground  surface)  is  typically  comprised  of  gravelly  sand/sandy  gravel  beach  terrace  deposits.  The 
base  of  the  aquifer  is  defined  by  a  massive  (competent)  silty  clay  confining  layer,  approximately  13  feet 
below  grade.  The  relatively  shallow  silty  clay  confining  layer  encountered  at  the  site  has  been  described 
as  a  60-foot  thick  marine  blue  clay  deposit  (Cederstrom  1961).  A  sequence  of  graded  storm  deposits  is 
present  between  the  upper  gravel  terrace  deposits  and  lower  bounding  silt/clay,  which  serves  as  a 
confining  layer  for  shallow  contamination.  Near-beach  groundwater  typically  occurs  between  3  and  4 
feet  below  ground  surface  along  the  steepened  beach  face  immediately  adjacent  to  Kotzebue  Sound,  and 
from  6  to  7  feet  below  ground  surface  within  the  landfill  area.  The  local  groundwater  flow  direction  is 
estimated  to  be  to  the  southwest,  toward  Kotzebue  Sound.  The  estimated  groundwater  flow  rate  in  the 
vicinity  of  the  site  is  approximately  17  feet  per  year  (see  Section  4.6.2,  Slug  Test  Results). 

The  near-beach  groundwater  at  Kotzebue  LRRS  is  saline  (brackish)  in  nature,  is  tidally  influenced,  and 
represents  a  non-potable  resource.  Recharge  of  the  near-beach  aquifer  system  is  likely  controlled  by  the 
highly  seasonal  nature  of  the  active  zone  (suprapermafrost  water)  inputs  that  recharge  the  beach  area  from 
the  tundra  uplands  (see  Section  4.6.3,  Tidal  Monitoring  Results). 

7.5.3  IRP  Investigation  Summary 

Table  7-4  provides  a  summary  of  IRP  activities  conducted  at  Site  ST05.  During  the  1988  Stage  1  RI/FS, 
six  shallow  subsoil  samples  were  collected  at  Site  ST05  (see  Section  3.2,  Stage  1  RI/FS;  Table  3-3  for 
a  summary  of  maximum  detected  concentrations).  Due  to  the  detection  of  petroleum  hydrocarbons  in  soil 
at  a  maximum  concentration  of  5,300  mg/kg  during  the  1988  Stage  1  RI/FS,  additional  remedial  investi¬ 
gation  was  conducted  at  Site  ST05  during  the  1989-1990  Stage  2  RI/FS  (USAF  1990b). 

The  Stage  2  RI/FS  included  the  installation  of  28  test  pits  and  the  collection  of  24  soil  samples, 
9  groundwater  samples,  and  product  samples  from  each  of  the  above-ground  storage  tanks  at  Site  ST05 
(see  Table  7-4).  In  addition,  three  piezometers  were  installed  at  Site  ST05  to  measure  hydraulic 
conductivity  and  gauge  tidal  influence  (USAF  1990b).  The  results  of  the  1989-1990  Stage  2  RI/FS  indi¬ 
cated  that  elevated  petroleum  hydrocarbon  concentrations  remained  in  site  soil  at  a  maximum  concen¬ 
tration  of  21,000  mg/kg  and  in  groundwater  at  8,700  mg/L  (see  Section  3.3,  Stage  2  RI/FS;  Table  3-6 
for  a  summary  of  maximum  detected  concentrations).  In  1990,  each  of  the  beach  storage  tanks  were 
gauged,  estimating  the  cumulative  diesel  fuel  remaining  in  the  tanks  to  be  approximately  39,500  gallons. 
Based  on  the  results  of  the  Stage  2  RI/FS,  remedial  action  was  recommended  at  Site  ST05  including  the 
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mitigation  of  soil  and  groundwater  contamination  through  in  situ  bioremediation  without  groundwater 
recapture  (USAF  1990b).  However,  ADEC  indicated  that  prior  to  conducting  remedial  activities  at  Site 
ST05,  cleanup  goals  should  be  established  for  both  beach  soil  and  groundwater  (ADEC  1992). 

In  1992,  an  interim  remedial  action  was  conducted  at  Site  ST05  when  the  three  diesel  fuel  storage  tanks 
were  removed  from  the  site.  Only  the  tank  nests  (bermed  containment  areas),  asphalt  tank  pads  within 
the  bermed  area,  and  the  fuel  pumphouse  remain  at  the  site.  In  1993,  ADEC  indicated  concerns 
regarding  Site  ST05,  stating  that  potential  ongoing  hazardous  substance  release  to  Kotzebue  Sound  may 
represent  violations  of  Alaska  statutes  and  regulations.  ADEC  further  requested  notification  regarding 
remedial  action  work  plans  for  Kotzebue  LRRS  in  correspondence  to  the  USAF  dated  May  1993  (ADEC 
1993). 

A  comprehensive  site  characterization  was  conducted  at  Site  ST05  during  the  1994  RI,  including  soil, 
groundwater,  and  seawater  sampling  to  evaluate  current  site  conditions  and  potential  contaminant 
migration  to  Kotzebue  Sound;  aquifer  testing  to  estimate  critical  aquifer  characteristics;  tidal  monitoring 
to  determine  the  influence  of  tides  on  the  near-beach  groundwater  system;  and  a  natural  attenuation 
assessment  including  both  beach  soil  and  groundwater  to  determine  if  natural  attenuation  process  are 
actively  occurring  at  the  site  (see  Table  7-4).  A  summary  of  maximum  detected  concentrations  identified 
at  Site  ST05  is  provided  in  Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12  through  4-21.  All 
sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L.  Figure  7-9  provides  the  location 
of  the  1994  RI  sampling  stations  at  Site  ST05. 

7.5.3. 1  Soil  Boring  Installation.  During  the  1994  RI,  24  shallow  soil  borings  were  installed  using  a 
track-mounted  hollow-stem  auger  drill  rig  equipped  with  4.25-inch  inside  diameter  (i.d.)  hollow-stem 
augers.  Borings  were  advanced  using  standard  drill-and-drive  techniques.  Standard  penetration  tests  were 
recorded  for  each  sample  drive  in  blows  per  6  inches.  A  registered  geologist  supervised  all  drilling  and 
well  installation,  and  prepared  lithologic  logs  of  borings  using  the  Unified  Soil  Classification  System 
(USCS).  Undisturbed  soil  samples  were  collected  using  the  Standard  Penetration  Test  procedure  split- 
spoon  method.  Sample  material  was  selected  for  laboratory  analysis  from  zones  of  obvious  contamination 
and  based  on  field  screening  information.  Boring  logs  for  soil  borings  installed  at  Site  ST05  are  provided 
in  Appendix  A. 
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Figure  7-9.  Location  of  Monitoring  Wells  and  Sample  Stations  at  Site  ST05-Beach 
Tanks,  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.5.3.2  Monitoring  Well  Installation.  During  the  1994  RI,  shallow  groundwater  monitoring  wells  were 
installed  in  nine  of  the  24  boreholes  advanced  at  Site  ST05  to  estimate  the  extent  of  groundwater  contam¬ 
ination,  provide  representative  and  reproducible  groundwater  samples  for  aquifer  characterization,  and 
to  evaluate  the  groundwater  potentiometric  surface  (see  Figure  7-9).  Six  additional  deeper  wells  were 
to  be  installed  to  evaluate  the  physical  and  chemical  characteristics  of  the  aquifer  at  depth  for  Site  ST05; 
however,  frozen  ground  encountered  at  relatively  shallow  depths  in  the  forebeach  well  locations,  and  the 
presence  of  a  silty  clay  confining  layer  encountered  at  approximately  13  feet  below  ground  surface, 
preempted  the  installation  of  the  deeper  wells.  A  detailed  description  of  monitoring  installation  and 
development  at  Kotzebue  LRRS  is  provided  in  Section  4.4.4,  Monitoring  Well  Installation  and  Develop¬ 
ment.  Monitoring  well  completion  diagrams  for  Site  ST05  are  provided  in  Appendix  B. 

7. 5. 3. 3  Aquifer  Characterization.  Near-beach  aquifer  parameters,  including  horizontal  hydraulic 
gradients,  groundwater  flow  rate  and  direction,  and  hydraulic  conductivity  were  measured  at  Site  ST05 
during  the  Kotzebue  LRRS  1994  RI.  Hydraulic  gradients  and  groundwater  flow  direction  were  deter¬ 
mined  using  water  level  measurements  in  monitoring  wells.  Hydraulic  conductivity  was  estimated  by 
conducting  falling  and  rising  head  slug  tests  in  selected  monitoring  wells  (i.e.,  ST05-MW4,  MW5,  and 
MW6).  Groundwater  flow  rates  were  established  based  on  hydraulic  gradient  measurements  and 
hydraulic  conductivity  estimates  (see  Section  4.6.2,  Slug  Test  Results).  In  general,  groundwater  flows 
toward  the  southwest  with  the  flowlines  perpendicular  to  Kotzebue  Sound  and  groundwater  discharging 
to  the  sound  as  would  be  expected.  Hydraulic  gradients  were  calculated  at  an  average  0.004  feet  per 
foot.  The  average  hydraulic  conductivity  estimated  from  slug  tests  is  2.88  feet  per  day.  Groundwater 
flow  is  estimated  at  approximately  17  feet  per  year,  based  on  hydraulic  gradient  and  conductivity 
estimates. 

7.5.3.4  Free  Product  Assessment.  During  the  1994  RI,  each  monitoring  well  was  investigated  for  the 
presence  of  free  petroleum  hydrocarbons  no  sooner  than  two  days  after  completion  of  well  development. 
The  presence  and  thickness  of  free  hydrocarbon  product  was  determined  using  an  oil/water  interface 
probe.  Based  on  this  assessment,  no  free  hydrocarbon  product  was  detected.  However,  a  slight  sheen 
and  discemable  odor  was  observed  during  well  development  and  sampling  in  monitoring  wells  ST05- 
MW2,  MW5,  MW6,  MW8,  and  MW9  (see  Figure  7-9). 
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7.5. 3.5  Tidal  Influence  Assessment.  Tidal  monitoring  was  conducted  at  Site  ST05  between  24  July  and 
26  July  1994  to  evaluate  tidal  influences  on  the  near-beach  unconfined  groundwater  system  during  the 
Kotzebue  LRRS  1994  Remedial  Investigation.  Tidal  monitoring  was  conducted  in  selected  monitoring 
wells  (i.e.,  ST05-MW4,  MW5,  and  MW6)  during  a  period  of  high  tidal  fluctuation  to  increase  the 
potential  for  measurable  communication  between  the  near-beach  aquifer  and  Kotzebue  Sound  (see  Sec¬ 
tion  4.4.6,  Tidal  Influence  Assessment).  Results  of  tidal  monitoring  indicate  that  tidal  fluctuation  in 
Kotzebue  Sound  clearly  impacts  the  near-beach  aquifer  in  the  vicinity  of  Kotzebue  LRRS.  However, 
based  upon  the  limited  vertical  extent  of  the  water  table  aquifer  and  the  observed  tidal  fluctuation  in  the 
monitoring  wells  it  is  unlikely  that  the  tidal  cycles  have  a  signiflcant  effect  on  groundwater  migration  to 
the  Sound.  Observed  changes  in  groimdwater  geochemistry  at  Site  ST05  indicate  that  seawater  is  mixing 
with  shallow  groundwater  along  the  upper  beach  face  at  Kotzebue  LRRS. 

7. 5. 3. 6  Natural  Attenuation  Assessment.  During  the  1994  RI,  data  were  obtained  from  soil  and  ground- 
water  at  Site  ST05  to  specifically  address  whether  natural  attenuation  is  active,  and  to  what  extent  bio¬ 
degradation  may  be  responsible  for  the  reduction  of  petroleum  hydrocarbon  concentrations  at  Kotzebue 
LRRS.  Geochemical  parameters  were  measured  in  groundwater  both  upgradient  and  downgradient  of 
the  known  source  area  to  document  the  relationship  between  aqueous  geochemistry  and  contaminant 
chemistry,  allowing  an  evaluation  of  the  effect  of  natural  biodegradation  on  groundwater  associated  with 
the  ST05-Beach  Tanks  site.  Additionally,  soil  contamination  was  evaluated  using  carbon  chain  ratios 
(straight-chain/branched  chain)  to  determine  the  difference  in  composition  between  fresh  and  degraded 
diesel  fuel  at  known  source  areas  (see  Section  4.6.6,  Natural  Attenuation  Assessment  Results).  Results 
indicate  that  natural  attenuation  is  occurring,  and  that  biodegradation  may  be  a  significant  process  in  both 
soil  and  groundwater  associated  with  the  beach  area  at  Kotzebue  LRRS. 

7.5.4  Remaming  Site  Concerns 

Table  7-5  provides  a  summary  of  state  and  federal  regulatory  criteria  (ARARs)  and  risk-based  criteria 
exceeded  in  soil  and  groundwater  at  Site  ST05.  State  and  federal  ARARs  established  to  guide  the  1994 
RI  are  at  least  as  stringent  as  those  criteria  developed  during  previous  IRP  investigations  at  Kotzebue 
LRRS  (see  Section  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements). 

7. 5.4.1  Soil.  During  the  1994  RI,  a  total  of  24  shallow  subsoil  samples  and  three  surface  soil  samples 
were  collected  from  Site  ST05  (see  Table  7-4).  Fourteen  of  the  24  subsoil  samples  contained  diesel  range 
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TABLE  7-5.  SUMMARY  OF  IRP  CLEANUP  CRITERIA  EXCEEDANCE 
AT  SITE  ST05-BEACH  TANKS,  KOTZEBUE  LRRS,  ALASKA 


“  Alaska  Department  of  Environmental  Conservation;  Petroleum  hydrocarbon  target  level  of  1,000  mg/kg  for  soils  at  Kotzebue  LRRS. 
®  The  reported  concentration  equals  the  sum  of  the  maximum  semivolatile  compounds  concentrations  detected  in  groundwater. 

Alaska  Department  of  Environmental  Conservation;  Water  Quality  Standards  Regulations  (18  AAC  70;  January  1995). 

S  The  reported  concentration  equals  the  sum  of  the  maximum  BETX  compounds  concentrations  detected  in  groundwater. 

Ecological  and  human  health  risk-based  criteria  established  using  1994  Remedial  Investigation  results  (USAF  1995b). 


organics  concentrations  (up  to  a  maximum  of  18,000  mg/kg  in  Sample  ST05-SB24)  above  the  1,000 
mg/kg  ADEC  soil  target  level  (see  Figure  7-9).  Sample  ST05-SB24  was  selected  to  evaluate  residual 
range  organics  and  assess  other  potential  source(s)  of  petroleum  hydrocarbon  contamination  (e.g.,  waste 
oils).  Residual  range  organics  results  revealed  a  concentration  of  36  mg/kg.  Results  of  the  natural 
attenuation  assessment  indicate  that  natural  attenuation  is  actively  occurring  in  soil  at  Kotzebue  LRRS, 
and  that  biodegradation  may  be  a  significant  process  that  will  act  to  reduce  remaining  concentrations  of 
DROs  in  site  soil  (see  Section  4.6.6,  Natural  Attenuation  Assessment  Results).  No  detections  of  VOCs, 
SVOCs,  or  pesticides  and  PCBs  in  soil  exceed  applicable  ARARs  criteria  established  for  Kotzebue  LRRS 
(see  Section  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements).  In  support  of  the  1994  remedial 
investigation,  a  baseline  risk  assessment  was  conducted  (USAF  1995b).  No  unacceptable  human  health 
risks  were  estimated  for  soil  at  Site  ST05.  The  baseline  risk  assessment  indicates  a  potential  ecological 
risk  to  ground  squirrels  for  the  dietary  pathway  based  on  the  detection  of  xylene  (HQ  =  2.73)  and 
2-methylnaphthalene  (HQ  =  2.42)  in  soil.  Xylene  detected  in  Subsoil  Sample  ST05-SB14  at  23  mg/kg 
exceeded  the  ecological  threshold  concentration  of  2.6  mg/kg.  2-Methylnaphthalene  detected  in  Sample 
ST05-SB16  at  55  mg/kg  and  in  Sample  ST05-SB17  at  36  mg/kg  exceed  an  ecological  threshold  concen¬ 
tration  of  6.6  mg/kg.  All  soil  samples  exceeding  ecological  threshold  criteria  for  dietary  pathway  are 
located  along  the  beach  front,  west  of  the  beach  access  road.  Ground  squirrels  are  not  expected  to 
frequent  these  locations  as  they  tend  to  favor  the  back-beach  areas  associated  with  the  tundra  hill. 

7. 5.4.2  Groundwater.  During  the  1994  RI,  nine  groundwater  samples  were  collected  from  monitoring 
wells  installed  at  Site  ST05  to  estimate  the  extent  of  groundwater  contamination,  provide  representative 
and  reproducible  groundwater  samples  for  aquifer  characterization,  and  to  evaluate  the  groundwater 
potentiometric  surface  (see  Figure  7-9).  Diesel  range  organics  were  detected  in  seven  of  the  nine  ground- 
water  samples  collected  at  Site  ST05.  The  maximum  diesel  range  organics  detection  in  groundwater  at 
Site  ST05  was  34  mg/L  in  monitoring  well  ST05-MW9.  BETX  compounds  were  detected  in  five  of  nine 
groundwater  samples  collected.  Semivolatile  compounds  (e.g.,  2-methylnaphthalene)  were  detected  in  six 
of  the  nine  groundwater  samples  collected  at  Site  ST05.  Shallow  groundwater  contamination  at  Site  ST05 
is  restricted  to  an  approximate  1,050  foot  by  200  foot  area.  Figures  7-10  and  7-11  show  groundwater 
contaminant  distribution  at  Site  ST05.  Figures  7-10  and  7-11  include  wells  installed  at  Site  SS02  to  show 
lateral  extent  of  groundwater  contamination  to  the  north. 
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Figure  7-10.  Groundwater  Contaminant  Distribution  Map  for  DRO's,  Napthalene,  and 
2-Methyl-napthalene  Concentrations  at  Beach  Sites  SS02  and  ST05, 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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Figure  7-11.  Groundwater  Contaminant  Distribution  Map  for  Benzene,  Ethylbenzene,  Toluene, 
and  Total  Xylenes  (BETX)  Concentrations  at  Beach  Sites  SS02  and  ST05, 1994 
Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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Previous  site  characterization  data  for  Site  ST05  obtained  in  1989  yielded  a  maximum  petroleum 
hydrocarbon  concentration  in  groundwater  of  8,700  mg/L  (see  Section  3.3,  Stage  2  RI/FS;  Table  3-6). 
The  decrease  in  petroleum  hydrocarbon  concentration  observed  between  1989  and  1994  may  be  the  result 
of  natural  degradation  processes  occurring  in  the  shallow  near-beach  aquifer.  However,  the  most  likely 
factor  responsible  for  the  decrease  in  groundwater  petroleum  hydrocarbon  concentration  is  the  variance 
between  groundwater  sampling  methods  employed  between  investigations.  During  the  1989  investigation, 
groundwater  samples  were  collected  directly  from  excavation  pits,  where  petroleum  contaminated  soils 
were  likely  mixed  with  formation  groundwater,  yielding  artificially  high  petroleum  hydrocarbon  contam¬ 
ination  nonrepresentative  of  true  aquifer  conditions.  However,  during  the  1994  characterization  of  the 
near-beach  aquifer,  monitoring  wells  were  installed,  developed,  and  sampled  to  ensure  the  collection 
of  representative  and  reproducible  groundwater  data  to  allow  accurate  characterization  of  the  shallow 
near-beach  aquifer.  Additionally,  groundwater  samples  collected  during  the  1989  investigation  were 
analyzed  for  petroleum  hydrocarbons  by  Method  E  4 1 8 . 1 .  The  results  from  Method  E4 1 8 . 1  analysis  are 
questionable  because  the  extraction  technique  associated  with  this  method  does  not  provide  for  distinction 
between  organic  contaminants  and  naturally  occurring  hydrocarbons.  During  the  1994  RI,  all  ground- 
water  samples  were  analyzed  specifically  for  diesel  range  organics  using  Alaska  Method  AK  102  (see 
Table  7-4). 

Due  to  the  relatively  shallow  nature  of  the  near-beach  aquifer  system  at  Kotzebue  LRRS  and  its  proximity 
to  Kotzebue  Sound,  ADEC  considers  the  beach  area  at  Kotzebue  LRRS  (including  the  shallow  near-beach 
groundwater  system)  regulated  under  Water  Quality  Standards  Regulation  (see  Section  4.2,  Applicable 
or  Relevant  and  Appropriate  Requirements).  The  concentration  of  DROs  in  monitoring  wells  at  Site 
ST05  all  exceed  the  0.015  mg/L  ADEC  Water  Quality  Standard  for  petroleum  hydrocarbons  in  surface 
water  (ADEC  1995).  However,  any  detection  of  DROs  in  groundwater  at  Kotzebue  LRRS  will  exceed 
ADEC  Water  Quality  Criteria  for  petroleum  hydrocarbons,  as  current  laboratory  analytical  methods 
cannot  obtain  method  detection  limits  below  ADEC  criteria.  The  concentrations  of  total  BETX  and  total 
PAHs  measured  in  groundwater  exceed  ADEC  water  quality  criteria  at  Site  ST05  (see  Table  7-5).  No 
unacceptable  ecological  or  human  health  risks  were  estimated  for  the  groundwater  pathway  at  Site  ST05 
(USAF  1995b).  Results  of  the  natural  attenuation  assessment  indicate  that  natural  attenuation  is  actively 
occurring  in  affected  groundwater  at  Site  ST05,  and  that  biodegradation  may  be  a  significant  process  that 
will  act  to  reduce  remaining  concentrations  of  DROs  and  BETX  compounds  in  site  groundwater  (see 
Section  4.6.6,  Natural  Attenuation  Assessment  Results). 
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7.5. 4.3  Seawater.  Three  seawater  samples  were  collected  from  Kotzebue  Sound  adjacent  to  Site  ST05 
during  the  1994  RI  (see  Table  7-4).  The  samples  were  collected  below  the  water  surface  from  nearshore 
locations  spaced  along  the  beach  adjacent  to  the  former  fuel  storage  tanks  (see  Figure  7-9).  Analytical 
results  from  these  samples  indicated  no  detection  of  VOCs,  SVOCs,  or  DROs  in  seawater  adjacent  to  the 
source  area  at  Site  ST05.  No  unacceptable  ecological  or  human  health  risks  were  estimated  for  Kotzebue 
Sound  based  on  groundwater  contaminant  migration  assumptions  (USAF  1995b). 

7.5.5  Site  Recommendations 

Based  on  past  IRP  activities  conducted  at  Site  ST05,  the  remaining  levels  of  contaminants  detected,  and 
a  review  of  associated  ARARs  and  baseline  risk  assessment,  limited  remedial  action  is  recommended  at 
Site  ST05,  including  natural  attenuation  and  long-term  groundwater  monitoring  to  evaluate  potential 
contaminant  migration  to  Kotzebue  Sound  and  measure  the  effectiveness  and  rate  of  natural  attenuation. 
The  natural  attenuation  and  long-term  monitoring  alternative  represents  a  non-invasive,  non-destructive 
alternative  to  material  removal  actions  or  other  approaches  that  would  negatively  impact  the  beach  area 
and  local  ecosystem  at  Kotzebue  LRRS.  Groundwater  monitoring  is  recommended  on  a  biannual  basis 
and  should  include  sampling  all  available  site  monitoring  wells  for  volatile  organics  (e.g.,  BETX  com¬ 
pounds),  semivolatile  organics,  and  diesel  range  organic  compounds.  Analytical  results  from  biannual 
groundwater  monitoring  events  should  be  evaluated  for  compliance  with  ARARs  and  effectiveness  of 
natural  attenuation  to  determine  if  subsequent  groundwater  monitoring  at  Site  ST05  is  warranted. 
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7.6  SITE  SS06-SPILL/LEAK  NO.  1 


7.6.1  Summary  of  Site  Status 

Site  SS06-Spill/Leak  No.  1  is  the  reported  location  of  a  diesel  fuel  leak  which  occurred  in  a  fuel  pipeline 
in  the  mid-1970s.  Absorbent  materials  were  reportedly  used  to  cleanup  the  fuel  that  remained  on  the 
surface  of  the  ground.  No  evidence  of  contamination  was  identified  during  site  reconnaissance  conducted 
at  Site  SS06  in  1987.  The  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SS06 
in  July  1991.  ADEC  concurred  with  the  No  Further  Action  alternative  for  this  site  in  correspondence 
to  the  USAF  dated  December  1991.  The  USAF  and  ADEC  consider  Site  SS06  closed. 

7.6.2  Site  Description 

Site  SS06  is  located  near  the  northern  wing  of  the  Composite  Facility  (Figure  7-12).  The  site  is  the 
reported  location  of  a  diesel  fuel  leak  which  occurred  in  a  fuel  pipeline  in  the  mid-1970s  (USAF  1985). 

7.6.3  IRP  Investigation  Summary 

Site  SS06  was  identified  in  a  1985  USAF  Phase  I  Report  as  a  diesel  fuel  spill  which  occurred  when  a 
coupling  near  the  officer’s  wing  of  Building  103  failed,  resulting  in  the  release  of  an  unknown  voliune 
of  diesel  fuel  to  the  ground  (USAF  1985).  Absorbent  materials  were  reportedly  used  to  cleanup  the  fuel 
that  remained  on  the  ground  surface.  In  1987,  a  survey  was  conducted  at  Site  SS06  and  found  no 
evidence  of  contamination  at  the  site.  Site  SS06  was  excluded  from  the  1988  Stage  1  RI/FS  investigation 
based  on  the  1987  site  reconnaissance  findings. 

7.6.4  Remaining  Site  Concerns 

There  are  no  remaining  environmental  concerns  associated  with  Site  SS06. 

7.6.5  Site  Recommendations 

In  July  1991,  the  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SS06  (USAF 
1991).  ADEC  concurred  with  the  No  Further  Action  alternative  for  this  site  in  correspondence  to  the 
USAF  dated  November  1991  (ADEC  1991a).  The  USAF  and  ADEC  consider  Site  SS06  closed. 
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Figure  7-12.  Location  of  Site  SS06-Spill  /  Leak  No.  1 ,  Kotzebue  LRRS,  Alaska. 


7.7  SITE  SS07-LAKE 


7.7.1  Summary  of  Site  Status 

Site  SS07-Lake  is  the  location  of  a  lake  formerly  used  as  the  water  supply  for  the  Kotzebue  LRRS. 
Pesticides  and  PCBs  detected  in  a  single  sediment  sample  (e.g.,  Aroclor  1260  at  3.4  mg/kg)  during  the 
1988  Stage  1  RI/FS  was  the  primary  environmental  concern  at  the  site.  The  USAF  recommended  no 
further  action  at  Site  SS07  based  on  the  lack  of  surface  water  contamination,  relatively  low  concentrations 
of  pesticides  and  PCB  (Aroclor  1260)  in  sediments,  and  the  estimated  slow  rate  of  suprapermafrost  (active 
zone)  water  migration  from  the  site.  However,  ADEC  requested  the  USAF  to  evaluate  the  source  and 
extent  of  pesticides  and  PCBs  detected  in  lake  sediments  during  the  1988  Stage  1  RI/FS  (ADEC  1991a). 
Based  on  the  1994  RI  results  for  Site  SS07,  including  the  lack  of  contaniination  detected  in  lake  sediments 
and  a  review  of  associated  ARARs  and  baseline  risk  assessment  criteria,  no  further  action  is  recom¬ 
mended  for  Site  SS07-Lake.  A  Final  No  Further  Action  Decision  Document  for  Site  SS07  will  be 
submitted. 

7.7.2  Site  Description 

Site  SS07  is  located  approximately  0.5  miles  northeast  of  the  Composite  Facility,  at  an  approximate 
elevation  of  37  feet  above  sea  level  (Figure  7-13).  The  lake  has  been  described  as  a  receptor  of  spring 
breakup  water  and  served  as  the  installation’s  drinking  water  supply  until  1985  (USAF  1990b).  The 
lake’s  shoreline  measures  approximately  1,000  feet  by  600  feet;  however,  during  the  mid  and  late 
summer  months,  the  lake’s  area  and  volume  are  significantly  reduced.  The  lake  was  observed  to  be 
partitioned  into  two  distinct  surface  water  bodies  during  the  1994  RI  conducted  in  late  June  and  July 
(Figure  7-14).  The  total  depth  of  the  lake  has  not  been  determined;  however,  aerial  photographs  indicate 
that  the  lake  is  relatively  shallow  (i.e.,  less  than  20  feet  deep).  The  lake  seasonally  (i.e.,  during  breakup) 
drains  to  the  north  toward  June  Creek,  located  approximately  1  mile  to  the  north  of  the  Composite 
Facility. 

7.7.3  IRP  Investigation  Summary 

Table  7-6  provides  a  summary  of  IRP  activities  conducted  at  Site  SS07.  During  the  1988  Stage  1  RI/FS, 
the  former  water  supply  lake  was  characterized  by  collecting  one  sediment  and  one  surface  water  sample 
near  the  facility’s  surface  water  intake  (see  Table  7-6).  A  summary  of  maximum  detected  concentrations 
is  provided  in  Section  3.2,  Stage  1  RI/FS;  Table  3-3.  No  further  action  was  recommended  at  Site  SS07 
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Figure  7-13.  Location  of  Site  SS07-Lake,  Kotzebue  LRRS,  Alaska. 
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.  Location  of  Sample  Stations  at  Site  SS07-Lake,  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 


based  on  the  lack  of  surface  water  contamination,  relatively  low  concentrations  of  pesticides  and  PCB 
(Aroclor  1260)  in  sediments,  and  the  estimated  slow  rate  of  suprapermafrost  (active  zone)  water  migration 
from  the  site  (USAF  1991a). 

Due  to  the  detection  of  PCBs  (Aroclor  1260  at  3.4  mg/kg)  and  pesticides  (4,4’-DDT  at  2.6  mg/kg)  in 
a  single  sediment  sample,  ADEC  did  not  concur  with  the  USAF  No  Further  Action  alternative  for  Site 
SS07.  In  correspondence  to  the  USAF  dated  November  1991,  ADEC  requested  the  USAF  to  establish 
potential  PCB  and  pesticide  source  areas  which  may  be  causing  contaminants  to  enter  the  former  water 
supply  lake  (ADEC  1991a).  ADEC  also  requested  additional  characterization  of  lake  sediments  to 
evaluate  the  extent  of  potential  contamination. 

During  the  1994  RI,  Site  SS07  was  characterized  to  verify  the  presence  of  previously  identified  contami¬ 
nation,  evaluate  the  nature  and  extent  of  potential  contamination,  and  evaluate  potential  contaminant 
source  areas.  Site  characterization  included  the  collection  of  two  surface  soil  samples  near  the  former 
water  supply  intake,  and  three  sediment  and  surface  water  samples  at  locations  around  the  lake  (see 
Table  7-6).  Figure  7-14  provides  the  1994  RI  sample  station  locations  at  Site  SS07.  A  summary  of 
maximum  detected  concentrations  identified  at  Site  SS07  during  the  1994  is  provided  in  Section  4.5, 
Summary  of  Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI 
are  provided  in  Appendix  L. 

7.7.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  The  ARARs  used  to  guide  the  1994  RI  are  at  least  as  stringent 
as  those  criteria  developed  during  previous  IRP  investigations  at  Kotzebue  LRRS. 

7. 7. 4.1  Soil.  During  the  1994  RI,  two  surface  soil  samples  were  collected  from  the  lake  access  road 
near  the  water  supply  intake  to  evaluate  the  potential  of  road  oiling  as  the  source  of  previously  identified 
PCBs  in  lake  sediment  (see  Figure  7-14).  No  PCBs  were  detected  in  surface  soil  samples  collected  at 
Site  SS07  (see  Appendix  L). 

7.7.4.2  Sediment.  Three  sediment  sample  were  collected  from  Site  SS07  during  the  1994  RI  (see 
Table  7-6).  One  sample  was  collected  at  or  near  a  previously  investigated  location  to  confirm  the 
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presence  of  previously  detected  contamination  (e.g.,  PCBs).  Two  additional  samples  were  collected  to 
estimate  the  potential  extent  of  contamination  (see  Figure  7-14).  No  PCBs  were  detected  in  any  of  the 
sediment  samples  collected.  Sediment  Sample  SS07-SD2  was  selected  to  evaluate  residual  range  organics 
in  lake  sediment.  The  original  AK102  extract  was  reanalyzed  (within  specified  holding  times)  using  an 
extended  AK102  method  to  quantify  residual  range  organics  between  C28  through  C40.  Results  indicate 
RROs  at  2,400  mg/kg,  as  compared  to  DROs  at  400  mg/kg  in  the  same  sample.  In  support  of  the  1994 
remedial  investigation,  a  baseline  risk  assessment  was  conducted  (USAF  1995b).  No  ARARs  or  ecologi¬ 
cal  risk  based  criteria  were  exceeded  based  on  the  sediment  sample  results  for  Site  SS07  (see  Section  4.5, 
Summary  of  Analytical  Results;  Tables  4-12  through  4-16).  The  baseline  risk  assessment  indicates  a 
potential  risk  to  human  health  (i.e.,  >10'^  risk)  for  soil/sediment  ingestion  (1.99E-6),  based  on  the 
detection  of  arsenic  in  sediment  sample  SS07-SD1  at  10  mg/kg.  Although  detection  of  arsenic  in 
sediment  exceeds  the  health-based  threshold  concentration  (i.e.,  4.74  mg/kg)  at  Site  SS07,  the  detection 
of  arsenic  is  less  than  the  arithmetic  mean  concentration  measured  in  background  samples  (i.e., 
27  mg/kg).  No  known  sources  of  arsenic  are  identified  for  Site  SS07  and  the  detection  of  arsenic  in 
background  locations  indicate  this  element  is  naturally  occurring.  The  average  concentration  of  arsenic 
in  natural  soils  is  reportedly  5  mg/kg,  but  can  range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7. 7. 4. 3  Surface  Water.  Three  surface  water  samples  were  collected  from  the  former  water  supply  lake 
at  locations  near  those  selected  for  sediment  sampling  (see  Table  7-6).  Surface  water  samples  were 
collected  prior  to  the  collection  of  sediment  samples  to  avoid  the  incorporation  of  disturbed  sediment  in 
water  samples  (see  Figure  7-14).  No  VOCs,  SVOCs,  or  DROs  were  detected  in  surface  water  samples 
collected  during  the  1994  RI  (see  Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12  through  4-16). 
The  only  pesticide  compound  detected  in  surface  water  was  heptachlor  epoxide,  found  in  sample  SS07- 
SWl  at  0.12  fjLg/h.  This  concentration  exceeds  the  federal  water  quality  criteria  of  0.0010  /ig/L  for 
heptachlor  epoxide  established  for  the  State  of  Alaska,  based  on  the  protection  of  human  health  from  the 
consumption  of  contaminated  water,  fish,  and/or  shellfish  (EPA  1992).  No  ecological  risk  based  criteria 
were  exceeded  based  on  surface  water  sample  results  for  Site  SS07.  The  baseline  risk  assessment 
indicates  a  potential  risk  to  human  health  (i.e.,  >  10'^  risk)  for  dermal  contact  with  surface  water  (i.e., 
l.lE-6)  based  on  the  detection  of  heptachlor  epoxide  at  0.12  ng/h  in  Sample  SS07-SW1. 
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7.7.5  Site  Recommendations 

ADEC  requested  the  USAF  to  evaluate  the  source  and  extent  of  pesticides  and  PCBs  detected  in  lake 
sediments  during  the  1988  Stage  1  RI/FS  (ADEC  1991a).  No  documented  use  of  pesticides  has  been 
identified  at  Kotzebue  LRRS;  however,  pesticides  may  have  been  used  to  control  insects.  Pesticides  were 
ubiquitously  detected  at  relatively  low  concentrations  during  the  1994  RI,  including  all  background  soil 
sample  locations  (see  Section  4.5,  Summary  of  Analytical  Results).  There  is  no  current  pesticide 
application  and  no  source  identified  for  any  potential  past  pesticides  use;  therefore,  heptachlor  epoxide 
levels  detected  in  the  lake  will  decrease  gradually  with  time.  Since  no  one  drinks  lake  water,  or  swims 
in  it,  and  the  ecological  risk  assessment  showed  no  significant  risk,  no  remedial  action  is  recommended. 

Previous  detection  of  PCBs  at  Kotzebue  LRRS  was  limited  to  two  locations  at  the  White  Alice  Site 
(USAF  1990b).  It  is  not  likely  that  PCB  contamination  has  migrated  from  the  White  Alice  Site  to  the 
former  water  supply  lake  based  on  the  relatively  low  mobility  of  PCBs  in  the  environment,  low  perme¬ 
ability  and  high  organic  carbon  content  of  native  soils,  and  the  relatively  poor  drainage  associated  with 
the  site  (see  Section  5.0,  Site  Conceptual  Model).  Past  waste  practices  at  Kotzebue  LRRS  include  the 
use  of  waste  oils  for  dust  control  along  installation  access  roads.  Previous  site  characterization  of  road 
oiling  (Site  SD03)  activities  at  the  installation  revealed  no  detection  of  PCBs.  However,  a  road  exists 
between  the  main  facility  and  the  former  water  supply  intake  at  the  lake;  therefore,  this  road  was 
considered  a  suspected  (potential)  source  for  the  PCBs  previously  identified  in  lake  sediments.  During 
the  1994  RI,  two  surface  soil  samples  were  collected  from  the  lake  access  road  near  the  water  supply 
intake  to  evaluate  the  potential  of  road  oiling  as  the  source  of  previously  identified  lake  sediment 
contamination  (see  Figure  7-14).  No  PCBs  were  detected  in  surface  soil  samples  collected  at  Site  SS07. 

Based  on  the  1994  RI  results  for  Site  SS07,  including  the  lack  of  contamination  detected  in  lake  sediments 
and  a  review  of  associated  ARARs  and  baseline  risk  assessment  criteria,  no  further  action  is  recom¬ 
mended  for  Site  SS07-Lake.  The  USAF  will  prepare  closure  documents  for  this  site,  recommending  no 
further  action. 
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7.8  SITE  SS08-BARRACKS  PAD 


7.8.1  Summary  of  Site  Status 

Site  SS08-Barracks  Pad  was  originally  described  as  a  25-foot  by  40-foot  gravel  pad  which  was  reportedly 
used  to  store  facility  chemicals  such  as  solvents,  rust  inhibitors,  and  various  fluorocarbons;  however, 
during  the  1994  RI,  the  site  was  expanded  to  include  the  entire  area  between  and  surrounding  the  western 
wings  of  the  Composite  Facility  where  small  day  tanks  are  located  and  where  visual  signs  of  surface  soil 
staining  were  evident.  Petroleum  hydrocarbons  in  gravel  fill  material  (up  to  33,000  mg/kg)  is  the 
primary  environmental  concern  identified  at  the  site.  It  is  recommended  that  contaminated  fill  materials 
which  currently  exceed  the  ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and  removed  from  the 
site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to  reduce  petroleum  hydrocarbon 
concentrations  to  acceptable  levels  for  onsite  disposal  of  treated  soil. 

7.8.2  Site  Description 

Site  SS08  is  located  between  the  west  wings  of  the  Composite  Facility  (Figure  7-15).  The  site  is 
described  as  a  25-foot  by  40-foot  gravel  pad  which  was  reportedly  used  to  store  facility  chemicals,  such 
as  solvents,  rust  inhibitors,  and  various  fluorocarbons  (USAF  1990a).  Small  above-ground  diesel  fuel 
tanks  located  adjacent  to  the  Barracks  Pad  are  reportedly  a  potential  source  of  diesel  fuel  contamination. 

The  average  depth  of  fill  materials  at  Site  SS08  is  approximately  3  feet.  Frozen  ground  was  encountered 
during  the  investigation  at  approximately  2  to  3  feet  below  ground  surface.  Suprapermafirost  (active 
zone)  water  was  detected  in  shallow  borings  at  an  approximate  1  foot  depth  (USAF  1995a).  The  ground 
surface  at  Site  SS08  is  relatively  flat  and  is  characterized  as  having  poor  drainage,  with  an  assumed 
direction  of  flow  toward  the  east  to  southeast  (see  Figure  7-15). 

7.8.3  IRP  Investigation  Sununary 

Table  7-7  provides  a  summary  of  IRP  activities  conducted  at  Site  SS08.  During  the  1988  Stage  1  RI/FS, 
five  shallow  hand  auger  borings  were  installed  and  three  discrete  soil  samples  were  collected  for  analysis 
(see  Table  7-7).  A  summary  of  maximum  detected  concentrations  is  provided  in  Section  3.2,  Stage  1 
RI/FS;  Table  3-3.  The  USAF  recommended  no  further  action  for  Site  SS08,  as  no  cleanup  criteria  were 
exceeded  during  the  Stage  1  RI/FS.  However,  ADEC  did  not  concur  with  the  no  further  action 
alternative  for  this  site,  stating  that  petroleum  hydrocarbons  were  detected  in  soil  at  5,960  mg/kg  and  that 
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Figure  7-15.  Location  of  Site  SS08-Barracks  Pad,  Kotzebue  LRRS,  Alaska. 


the  Stage  1  RI/FS  recommended  cleanup  level  for  petroleum  hydrocarbons  in  soil  of  10,000  mg/kg  was 
not  acceptable.  ADEC  recommended  the  establishment  of  approved  cleanup  levels  for  petroleum  contam¬ 
inated  soil  at  Kotzebue  LRRS,  and  additional  sampling  to  establish  extent  of  diesel  fuel  contamination  at 
the  site  (ADEC  1991a). 

In  preparation  for  the  1994  RI,  the  USAF  and  ADEC  discussed  project  cleanup  goals  and  state  regulation 
requirements.  ADEC  indicated  that  sites  at  Kotzebue  LRRS  are  considered  under  regulation  by  the  Water 
Quality  Standards  Regulation  (18  AAC  70).  ADEC  indicated  that  the  use  of  Interim  Guidance  for  Non- 
TTST  Contaminated  Soil  Cleanup  Levels,  dated  July  17,  1991,  is  not  applicable  for  developing  soil 
cleanup  levels  due  to  the  occurrence  of  and  potential  for  petroleum  hydrocarbon  contamination  in  surface 
water  and  near-beach  groundwater  at  the  facility.  However,  ADEC  established  a  soil  target  level  for 
petroleum  hydrocarbon  (diesel  range  organics)  contaminated  soils  at  1,000  mg/kg,  to  assist  in  the  defi¬ 
nition  of  the  lateral  and  vertical  extent  of  petroleum  hydrocarbon  contaminated  soils  associated  with  sites 
at  Kotzebue  LRRS  (Noland,  L.,  February  1994,  personal  communication). 

During  the  1994  RI,  four  shallow  subsoil  samples  were  collected  to  evaluate  current  site  conditions  and 
determine  extent  of  potential  contamination  at  Site  SS08  (see  Table  7-7).  The  four  samples  were  collected 
within  and  adjacent  to  the  25-foot  by  40-foot  gravel  pad  located  between  the  west  wings  (southern 
corridor)  of  the  Composite  Facility  (Figure  7-16).  A  summary  of  maximum  detected  concentrations 
identified  at  Site  SS08  during  the  1994  RI  is  provided  in  Section  4.5,  Summary  of  Analytical  Results; 
Tables  4-12  through  4-16.  All  sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L. 

7.8.4  Remaining  Site  Concerns 

Table  7-8  provides  a  summary  of  state  and  federal  regulatory  criteria  (ARARs)  and  risk-based  criteria 
exceeded  in  soil  at  Site  SS08.  State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed 
in  Section  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements.  The  ARARs  used  to  guide  the 
1994  RI  are  at  least  as  stringent  as  those  criteria  developed  during  previous  IRP  investigations  at  Kotze¬ 
bue  LRRS. 

During  the  1994  RI,  one  of  four  soil  samples  was  detected  with  diesel  range  organics  concentrations 
exceeding  the  1,000  mg/kg  ADEC  soil  target  level  at  Site  SS08,  including  Samples  SS08-SB1  at 
33,000  mg/kg  (see  Figure  7-16).  Sample  SS08-SB1  was  selected  to  evaluate  residual  range  organics 
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Figure  7-16.  Location  of  Sample  Stations  at  Site  SS08-Barracks  Pad,  1994  Remedial 
Investigation,  Kotzebue  LRRS,  Alaska. 
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concentration  and  assess  other  potential  source(s)  of  petroleum  contamination  (e.g.,  waste  oils).  The 
extraction  from  the  original  AK102  analysis  was  reanalyzed  (within  method-specific  holding  times)  using 
an  extended  AK102  method  to  quantify  petroleum  hydrocarbons  detected  between  C28  and  C40.  Results 
revealed  a  residual  range  organics  concentration  of  290  mg/kg.  The  suspected  source  of  diesel  range 
organics  detected  in  site  soil  is  from  small  day  tanks  located  at  the  site. 

In  support  of  the  1994  remedial  investigation,  a  baseline  risk  assessment  was  conducted.  Baseline  risk 
assessment  results  indicate  a  potential  ecological  risk  (i.e.,  HQ>  1)  associated  with  the  dietary  pathway 
for  ground  squirrels  based  on  the  detection  of  2-methylnaphthalene  in  a  single  soil  sample  (SS08-SB1) 
at  59  mg/kg  (i.e.,  HQ  =  2.23).  The  health  risk  assessment  indicated  a  potential  risk  to  human  health 
(i.e.,  >  10'^  risk)  for  soil  ingestion  (1.99E-6)  and  soil  (dust)  inhalation  (2.14E-6)  pathways  based  on  the 
detection  of  arsenic  in  soil  samples  SS08-SB1  and  SB4  at  10  mg/kg  and  7  mg/kg,  respectively.  Although 
site  soil  samples  exceed  health  based  threshold  criteria  for  arsenic  (i.e.,  4.74  mg/kg  for  ingestion  and 
4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than  the  arithmetic  mean  concentration  of  arsenic 
measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No  known  sources  of  arsenic  are  identified  for 
Site  SS08  and  the  detection  of  arsenic  in  background  locations  indicate  this  element  is  naturally  occurring. 
The  average  concentration  of  arsenic  in  natural  soils  is  reportedly  5  mg/kg,  but  can  range  from  1  mg/kg 
to  50  mg/kg  (EPA  1983).  A  potential  non-carcinogen  human  health  risk  (i.e. ,  HQ  >1)  was  also  identified 
for  berry  ingestion  (HQ  =  4.22)  at  Site  SS08  due  to  the  detection  of  2-nitroaniline  at  8.7  mg/kg  in 
Sample  SS08-SB1 .  Since  Site  SS08  is  a  gravel  pad  located  between  the  southern  wings  of  the  composite 
facility,  no  berry  picking  activities  will  occur  at  this  location  (see  USAF  1995b). 

7.8.5  Site  Recommendations 

Based  on  the  concentrations  of  diesel  range  organics  remaining  in  soil,  remedial  action  is  recommended 
at  Site  SS08  including  the  excavation  and  removal  of  contaminated  fill  materials  which  currently  exceed 
the  ADEC  soil  target  level  of  1,000  mg/kg.  Onsite  treatment  of  contaminated  fill  materials  is  recom¬ 
mended  to  reduce  petroleum  hydrocarbon  concentrations  to  acceptable  levels  for  onsite  disposal  of  treated 
soil.  The  estimated  390  cubic  yards  of  contaminated  material  at  or  above  the  1,000  mg/kg  ADEC  soil 
target  level  are  located  in  an  area  15  feet  by  15  feet,  with  a  depth  of  3  feet  (Figure  7-17). 
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Figure  7-17.  DRO  Contaminant  Source  Characterization  at  Site  SSOS-Barracks  Pad, 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.9  SITE  SS09-PCB  SPILL 


7.9.1  Summary  of  Site  Status 

Site  SS09-PCB  Spill  is  the  reported  location  of  a  PCB  spill  which  occurred  at  the  White  Alice  Site  on  a 
portion  of  a  gravel  pad  measuring  10  by  10  feet.  PCB  contamination  (up  to  32  mg/kg)  in  soils  found 
during  the  1988  Stage  1  RI/FS  was  the  primary  environmental  concern  at  the  site.  Remedial  action 
(excavation  and  removal)  conducted  in  1989  removed  approximately  5.3  cubic  yards  of  PCB-contaminated 
soil  from  the  site.  Based  on  the  post  remedial  action  confirmation  samples,  the  USAF  issued  a  Final  No 
Further  Action  Decision  Document  for  Site  SS09  in  July  1991.  ADEC  concurred  with  the  No  Further 
Action  alternative  for  this  site  in  correspondence  to  the  USAF  dated  December  1991.  The  USAF  and 
ADEC  currently  consider  Site  SS09  closed. 

7.9.2  Site  Description 

Site  SS09  is  located  at  the  White  Alice  Site,  approximately  0.5  miles  northwest  of  the  Composite  Facility 
(Figure  7-18).  The  site  is  the  reported  location  of  a  PCB  spill  which  covered  an  approximate  10  by 
10  foot  portion  of  a  gravel  pad  overlying  disturbed  tundra.  The  site  reportedly  showed  poor  drainage 
which  was  variable  in  direction  (USAF1990a).  No  permafrost  or  active  zone  water  was  encountered 
during  investigation  or  remedial  activities  conducted  at  the  site. 

7.9.3  IRP  Investigation  Summary 

Site  SS09  was  characterized  during  the  1988  Stage  1  RI/FS  by  collecting  three  surface  soil  samples  for 
analysis,  including  petroleum  hydrocarbons  (Method  418.1  E)  and  organochlorine  pesticides  and  PCBs 
(Method  SW  8080).  A  summary  of  maximum  detected  concentrations  is  provided  in  Section  3.2,  Stage  1 
RI/FS;  Table  3-3.  All  sample  locations  were  surveyed  for  elevation  and  horizontal  coordinates  (USAF 
1990a). 

Due  to  the  detection  of  PCBs  in  soil  at  a  maximum  concentration  of  32  mg/kg  ,  the  USAF  conducted 
remedial  activities  in  1989  involving  the  excavation  and  removal  of  PCB-contaminated  soil  at  Site  SS09. 
The  excavation  was  advanced  to  an  approximate  5-foot  radius  and  1.8-foot  depth.  An  estimated  5.3  cubic 
yards  of  contaminated  soil  was  excavated,  placed  in  55-gallon  drums,  and  shipped  to  the  Defense  Reutili¬ 
zation  and  Marketing  Office  at  Elmendorf  AFB,  Alaska.  Nine  confirmation  soil  samples  were  collected 
and  composited  from  the  excavation  to  measure  the  effectiveness  of  the  remedial  action  (1990b). 
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Figure  7-18.  Location  of  Site  SS09-PCB  Spill,  Kotzebue  LRRS,  Alaska. 


7.9.4  Remainii^  Site  Concerns 

The  target  cleanup  level  for  PCBs  in  site  soils  established  for  Kotzebue  LRRS  was  10  mg/kg  (USAF 
1990b).  Soil  samples  collected  to  confirm  the  removal  of  PCBs  in  site  soils  revealed  PCB  concentrations 
in  the  base  and  sides  of  the  excavation  at  1.3  mg/kg.  The  excavation  and  removal  of  PCB-contaminated 
soil  effectively  remediated  the  site.  There  are  no  remaining  environmental  concerns  at  Site  SS09. 

7.9.5  Site  Reconunendations 

The  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SS09  in  July  1991  (USAF 
1991).  ADEC  concurred  with  the  No  Further  Action  alternative  for  this  site  in  correspondence  to  the 
USAF  dated  December  1991  (ADEC  1991b).  The  USAF  and  ADEC  consider  Site  SS09  closed. 
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7.10  SITE  SSIO-SOLVENT  SPILL 


7.10.1  Summary  of  Site  Status 

Site  SS  10-Solvent  Spill  is  the  former  location  where  waste  solvents  reportedly  were  dumped  at  the  White 
Alice  Site.  The  site  reportedly  covered  an  approximate  10  by  20-foot  area  on  the  edge  of  a  gravel  pad. 
PCBs  (Aroclor  1260)  detected  in  soil  at  a  maximum  concentration  of  25  mg/kg  were  the  primary  environ¬ 
mental  concern  at  the  site.  During  the  1989  Stage  2  RI/FS,  approximately  9  cubic  yards  of  contaminated 
soil  were  excavated  and  removed  from  the  site.  The  USAF  issued  a  Final  No  Further  Action  Decision 
Document  for  Site  SSIO  in  July  1991.  ADEC  concurred  with  the  No  Further  Action  alternative  for  this 
site  in  correspondence  to  the  USAF  dated  December  1991.  The  USAF  and  ADEC  consider  Site  SSIO 
closed. 

7.10.2  Site  Description 

Site  SSIO  is  located  at  the  White  Alice  Site,  approximately  0.5  miles  northwest  of  the  Composite  Facility 
(Figure  7-19).  The  site  is  the  reported  location  where  waste  solvents  were  dumped  at  the  White  Alice 
Site.  The  site  reportedly  covered  an  approximate  10  by  20-foot  area  on  the  edge  of  a  gravel  pad,  which 
drained  to  native  tundra  toward  the  north  (see  Figure  7-19).  Neither  permafrost  nor  suprapermafrost 
water  was  encountered  at  the  site  (USAF  1990a). 

7.10.3  IRP  Investigation  Summary 

Site  SSIO  was  characterized  during  the  1988  Stage  1  RI/FS  by  advancing  two  shallow  soil  borings  to 
approximately  2.5  feet  below  ground  surface  (USAF  1990a).  A  soil  sample  was  collected  from  each 
boring  and  analyzed  for  petroleum  hydrocarbons  (Method  418. 1  E),  organochlorine  pesticides  and  PCBs 
(Method  SW  8080),  and  volatile  organic  compounds  (Method  SW  8240).  A  summary  of  maximum 
detected  concentrations  is  provided  in  Section  3.2,  Stage  1  RI/FS;  Table  3-3.  All  sample  locations  were 
surveyed  for  elevation  and  horizontal  coordinates  (USAF  1990a). 

Due  to  the  detection  of  PCB  (Aroclor  1260)  in  soil  at  a  maximum  concentration  of  25  mg/kg,  remedial 
activities  were  conducted  in  1989  with  the  excavation  and  removal  of  PCB-contaminated  soil  at  Site  SSIO 
(USAF  1990b).  The  excavation  was  advanced  to  an  approximate  10-foot  radius  and  2.7-foot  depth, 
which  contacted  the  native  silt  underlying  the  gravel  pad.  Approximately  9  cubic  yards  of  soil  were 
excavated  and  placed  in  55-gallon  drums  and  shipped  to  the  DRMO  at  Elmendorf  AFB,  Alaska.  Soil 
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Figure  7-19.  Location  of  Site  SSI  0-Solvent  Spill,  Kotzebue  LRRS,  Alaska. 


samples  were  collected  from  the  sides  and  bottom  of  the  excavation  to  confirm  the  removal  of 
Aroclor  1260  in  site  soils  (USAF  1990b). 

7.10.4  Remaining  Site  Concerns 

A  target  cleanup  level  of  10  mg/kg  was  established  for  PCBs  in  site  soils  at  Kotzebue  LRRS  (USAF 
1990b).  Soil  samples  collected  and  composited  to  confirm  the  removal  of  PCBs  during  excavation 
indicated  Aroclor  1260  below  10  mg/kg  (USAF  1990b).  The  excavation  and  removal  of  PCB-contami- 
nated  soil  effectively  remediated  the  site.  There  are  no  remaining  environmental  concerns  at  Site  SSIO. 

7.10.5  Site  Recommendations 

The  USAF  issued  a  Final  No  Further  Action  Decision  Document  for  Site  SSIO  in  July  1991  (USAF 
1991).  ADEC  concurred  with  the  No  Further  Action  alternative  for  this  site  in  correspondence  to  the 
USAF  dated  December  1991  (ADEC  1991b).  The  USAF  and  ADEC  consider  Site  SSIO  closed. 


7.11  SITE  SSll-FUEL  SPILL 


7.11.1  Summary  of  Site  Status 

Site  SSll  is  the  reported  location  of  a  jet  fuel  spill  which  covered  an  approximate  50  by  60  foot  area  in 
native  tundra.  Petroleum  hydrocarbons  in  soil  (up  to  23,000  mg/kg)  was  the  primary  environmental 
concern  at  the  site.  Remedial  action  {in  situ  enhanced  bioremediation)  initiated  in  1988  and  continued 
through  the  summer  of  1990  reduced  petroleum  hydrocarbon  contamination  in  soils  to  concentrations 
(i.e.,  710  mg/kg)  below  the  ADEC  target  level  of  1,000  mg/kg  for  soils  at  Kotzebue  LRRS.  It  is 
recommended  that  no  further  action  is  needed  at  Site  SSll.  A  No  Further  Action  Decision  Document 
for  Site  SSll  will  be  submitted. 

7.11.2  Site  Description 

Site  SSll  is  located  at  the  White  Alice  Site  approximately  0.5  miles  northwest  of  the  Composite  Facility 
(Figure  7-20).  The  site  is  reportedly  the  location  of  a  jet  fuel  spill  which  covered  an  approximate  50  by 
60  foot  area  in  native  tundra.  The  site  is  located  approximately  120  ft  above  sea  level  and  is  situated  in 
a  depression  which  is  enclosed  on  three  sides  by  gravel  fill  materials.  Permafrost  was  encountered  from 
0.5  feet  to  2.2  feet  below  ground  surface  (USAF  1990a).  Ponded  water  covers  a  significant  portion  of 
the  site.  The  site  exhibits  poor  drainage;  however,  local  surface  drainage  is  suspected  toward  the  east 
based  on  general  site  topography. 

7.11.3  IRP  Investigation  Summary 

Table  7-9  provides  a  summary  of  IRP  activities.  In  1988,  the  USAF  conducted  a  Stage  1  RI/FS  at 
Kotzebue  LRRS  which  included  the  installation  of  four  hand  auger  soil  borings  and  the  collection  of 
three  soil  samples  for  analysis  at  Site  SSll  (see  Section  3.2,  Stage  1  RI/FS;  Table  3-3  for  a  summary 
of  maximum  detected  concentrations).  Remedial  activities  were  initiated  at  the  site  in  1988  when  native 
soils  were  mixed  and  aerated  using  a  backhoe  (USAF  1990a). 

Due  to  the  detection  of  petroleum  hydrocarbons  in  soil  at  a  maximum  concentration  of  23,000  mg/kg, 
remedial  activities  were  continued  in  1989  with  the  implementation  of  an  in  situ  enhanced  bioremediation 
pilot  study  at  Site  SSll.  The  pilot  study  included  mixing  approximately  24  cubic  yards  of  clean,  dry  fill 
material  (beach  sands  and  gravel  mixture)  with  the  native  soil  to  reduce  the  average  moisture  content  and 
provide  access  for  a  backhoe  and  areal  application  of  emulsification  agents  while  mixing  the  amended 
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Figure  7-20.  Location  of  Site  SS11-Fuel  Spill,  Kotzebue  LRRS,  Alaska. 


soils  with  a  backhoe  (USAF  1990b).  Fifteen  soil  samples  (i.e.,  three  sampling  events,  with  five  soil 
samples  per  event)  were  collected  during  the  1989  pilot  study.  During  the  summer  of  1990,  the  pilot 
study  was  continued  and  an  additional  20  soil  samples  (i.e.,  two  sampling  events,  with  10  soil  samples 
per  event)  were  collected  to  measure  the  effectiveness  of  the  remedial  action  (see  Table  7-9). 

The  results  of  the  in  situ  pilot  study  indicated  a  significant  reduction  in  the  mean  concentration  of  total 
petroleum  hydrocarbon  in  soil  (see  Section  3.3,  Stage  2  RI/FS;  Table  3-6).  Based  on  the  measured 
progress  at  Site  SSll,  it  was  recommended  that  the  pilot  study  be  continued  to  more  fully  evaluate  the 
effectiveness  of  bioremediation  in  Arctic  environments  for  potential  application  at  other  Alaska  IRP  sites 
(USAF  1990b).  However,  no  further  remedial  action  was  conducted  at  the  site  after  the  summer  of  1990. 
In  January  of  1992,  the  ADEC  indicated  in  correspondence  to  the  Air  Force,  that  the  bioremediation 
effort  at  Site  SSll  appeared  to  be  progressing  well  and  recommended  the  continuation  of  the  bio¬ 
remediation  activities  while  monitoring  its  progress  (ADEC  1992). 

In  1994,  a  remedial  investigation  at  Kotzebue  LRRS  was  conducted  which  included  the  collection  of  four 
soil,  one  sediment,  and  one  surface  water  samples  at  Site  SSll  to  characterize  current  site  conditions  (see 
Table  7-9).  Figure  7-21  provides  sample  station  locations  at  Site  SSll.  A  summary  of  maximum 
detected  concentrations  identified  at  Site  SSll  during  the  1994  Remedial  Investigation  is  provided  in 
Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for 
the  1994  RI  are  provided  in  Appendix  L. 

7.11.4  Remaining  Site  Concerns 

Table  7-10  provides  a  summary  of  state  and  federal  regulatory  criteria  (ARARs)  and  risk  based  criteria 
exceeded  in  the  three  media  sampled  at  Site  SSll:  soil,  sediment,  and  surface  water.  State  and  federal 
ARARs  established  to  guide  the  1994  Remedial  Investigation  are  at  least  as  stringent  as  those  criteria 
developed  during  previous  IRP  investigations  at  Kotzebue  LRRS  (see  Section  4.2,  Applicable  or  Relevant 
and  Appropriate  Requirements). 

7.11.4.1  Soil.  Remedial  actions  initiated  by  the  USAF  in  1988  and  continued  through  the  summer  of 
1990  reduced  petroleum  hydrocarbon  contamination  in  soils  to  concentrations  below  the  current  ADEC 
target  level  of  1,000  mg/kg  for  soils  at  Kotzebue  LRRS  (see  Table  7-10). 
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Figure  7-21.  Location  of  Sampling  Stations  at  Site  SSll-Fuel  Spill,  1994  Remedial 
Investigation,  Kotzebue  LRRS,  Alaska. 
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During  the  1994  remedial  investigation,  the  PCB  Aroclor  1260  was  detected  in  a  single  soil  sample 
(SS11-SB4)  at  2.7  mg/kg.  The  detection  of  Aroclor  1260  is  likely  associated  with  an  adjacent  site  (Site 
SS09-PCBs  Spill),  which  was  a  small  PCB  spill  site  remediated  and  closed  during  the  1989  Stage  2  RI/FS 
(USAF  1990b).  In  support  of  the  1994  remedial  investigation,  a  baseline  risk  assessment  was  conducted. 
No  unacceptable  ecological  risks  were  estimated  for  Site  SSll.  The  health  risk  assessment  indicated  a 
potential  risk  to  human  health  (i.e.,  >10'^  risk)  for  both  ingestion  (1.95E-6)  and  dermal  contact 
(1.63E-5)  pathways,  based  on  the  detection  of  Aroclor  1260  in  Site  SSll  soil  (USAF  1995b).  The  base¬ 
line  risk  assessment  incorporated  a  number  of  conservative  assumptions,  including  the  frequency  at  which 
recreational  and  subsistence  users  may  be  exposed  to  contaminants  (e.g.,  assumes  exposure  every  day 
during  the  four  summer  months  when  contact  with  contaminants  is  not  limited  by  frozen  ground  and/or 
snow  cover).  Based  on  the  conservative  nature  of  the  baseline  risk  assessment,  the  limited  detection  of 
Aroclor  1260  at  the  site,  and  the  fact  that  the  concentration  of  Aroclor  1260  is  below  the  U.S.  EPA 
Region  10  PCB  cleanup  criteria  established  at  10  mg/kg  for  soil  at  Kotzebue  LRRS  (EPA  1987),  no 
remedial  action  directed  at  PCBs  is  recommended. 

7.11.4.2  Sediment.  No  cleanup  criteria  were  exceeded  based  on  the  results  from  a  single  sediment 
sample  (SSll-SDl)  collected  at  Site  SSll  during  the  1994  remedial  investigation  (see  Table  7-10). 

7.11.4.3  Surface  Water.  Diesel  range  organics  were  detected  at  a  concentration  of  0.81  mg/L  in  a 
surface  (ponded)  water  sample  (SSll-SWl)  collected  at  Site  SSll  during  the  1994  remedial  investigation 
(see  Figure  7-21).  The  detected  level  of  DROs  exceeds  the  0.015  mg/L  ADEC  Water  Quality  Standard 
for  petroleum  hydrocarbons  in  surface  water  (ADEC  1995).  However,  any  detection  of  DROs  in  surface 
waters  at  Kotzebue  LRRS  will  exceed  the  ADEC  Water  Quality  Criteria  for  petroleum  hydrocarbons,  as 
current  laboratory  analytical  methods  cannot  obtain  method  detection  limits  at  or  below  ADEC  criteria. 
Due  to  the  limited  extent  of  ponded  water  at  the  site  and  the  relatively  low  concentrations  of  DROs 
detected  in  both  soils  and  surface  water,  it  is  recommended  that  no  remedial  action  addressing  surface 
water  is  warranted  at  this  site.  Natural  attenuation  processes  such  as  photolysis,  hydrolysis,  sorption, 
and  volatilization  will  act  to  reduce  the  remaining  concentration  of  DROs  in  ponded  site  water  (see 
Section  4.6.6,  Natural  Attenuation  Assessment  Results). 

Pesticide  compounds  were  ubiquitously  detected  at  relatively  low  concentrations  during  the  1994  remedial 
investigation,  including  all  background  soil  sample  stations  (see  Section  4.5,  Summary  of  Analj1:ical 
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Results).  The  pesticides  heptachlor  epoxide  and  4,4’-DDD  were  detected  at  relatively  low  concentrations 
at  0.02  ^g/L  and  0.052  jiig/L,  respectively  (i.e.,  at  or  near  laboratory  practical  quantitation  limits),  in 
surface  water  sample  (SSll-SWl).  However,  these  concentrations  exceed  federal  water  quality  criteria 
of  0.0010  /tg/L  for  heptachlor  epoxide  and  0.0083  ^g/L  for  4,4’-DDD  established  for  the  state  of  Alaska, 
based  on  the  protection  of  human  health  from  the  consumption  of  contaminated  water,  fish,  and/or 
shellfish  (EPA  1992;  see  Table  7-10).  In  support  of  the  1994  remedial  investigation,  a  baseline  risk 
assessment  was  conducted  which  indicates  no  ecological  risk  based  criteria  were  exceeded  based  on 
surface  water  sample  results  for  Site  SSll.  The  health  risk  assessment  identified  a  potential  risk  to 
human  health  (i.e.,  >  10'^  risk)  for  dermal  contact  with  ponded  site  water  (4.4E-6)  based  on  the  detection 
of  heptachlor  epoxide  at  0.02  /ig/L  and  (3.05E-6)  based  on  the  detection  of  Beta-BHC  at  0.07  ^g/L.  The 
surface  water  sample  SSI  1-SWl  was  collected  from  an  area  of  ponded  water  approximately  20  by  30  feet 
and  approximately  2.5  ft  deep  (see  Figure  7-10).  Because  ponded  water  at  Site  SSll  is  limited  in  extent, 
does  not  represent  a  potential  drinking  water  source  for  humans,  and  has  relatively  low  concentrations 
of  both  heptachlor  epoxide  and  4,4’-DDD,  further  remedial  action  is  not  considered  warranted  at  this  site. 

7.11.5  Site  Recommendations 

Based  on  past  IRP  activities  conducted  at  Site  SSll,  the  remaining  levels  of  contaminants  detected,  and 
a  review  of  associated  ARARs  and  baseline  risk  assessment  information,  it  is  recommended  that  no 
further  action  is  needed  at  Site  SSI  1-Fuel  Spill.  A  No  Further  Action  Decision  Document  for  Site  SSll 
will  be  submitted. 
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7.12  SITE  SS12-SPILLS  NO.  2  AND  3 


7.12.1  Summary  of  Site  Status 

Site  SS  12-Spills  No.  2  and  3  is  located  west-southwest  of  the  Composite  Facility  and  is  comprised  of  two 
diesel  fuel  spill  locations  (Spills  No.  2  and  3)  which  have  commingled.  Petroleum  hydrocarbons  in  soil 
(up  to  53,000  mg/kg)  and  in  ponded  surface  water  (at  8.8  mg/L)  are  the  primary  environmental  concerns 
at  the  site.  Based  on  the  concentration  of  diesel  range  organics  remaining  in  gravel  fill  materials  at 
Site  SS12,  remedial  action  is  recommended,  including  excavation  and  removal  of  contaminated  fill 
materials  which  currently  exceed  the  ADEC  soil  target  level  of  1,000  mg/kg.  Onsite  treatment  of 
contaminated  fill  materials  removed  from  Site  SS12  is  recommended  to  reduce  petroleum  hydrocarbon 
concentrations  to  levels  acceptable  for  the  onsite  disposal  of  treated  soils.  Limited  remedial  actions  are 
recommended  for  native  tundra  impacted  at  the  site,  including  natural  attenuation  and  long-term  soil 
and/or  surface  water  monitoring  to  measure  the  reduction  in  petroleum  hydrocarbon  contamination.  The 
natural  attenuation  and  long-term  monitoring  alternative  represents  a  non-invasive,  non-destructive 
alternative  to  material  removal  actions  or  other  approaches  that  would  negatively  impact  the  fragile  tundra 
environment  and  local  ecosystem. 

7.12.2  Site  Description 

Site  SS12  is  located  west-southwest  of  the  Composite  Facility  (Figure  7-22).  The  site  is  comprised  of 
two  diesel  fuel  spill  areas  (Spills  No.  2  and  3)  which  have  commingled.  Spill  No.  2  is  the  location  of 
a  reported  diesel  fuel  spill  which  occurred  in  1979-1980  when  a  day  tank  behind  the  facility’s  power  plant 
was  overfilled  (USAF  1985).  Spill  No.  2  reportedly  covered  an  area  approximately  40  feet  by  80  feet 
in  gravel  fill  materials;  however,  no  information  regarding  the  volume  of  diesel  fuel  released  at  Spill 
No.  2  is  available.  Absorbent  materials  were  reportedly  used  by  the  USAF  to  cleanup  the  fuel  remaining 
on  the  ground  surface  (USAF  1985).  The  Spill  No.  2  area  is  generally  flat,  but  begins  to  slope  moder¬ 
ately  to  the  southwest  at  its  western  boundary.  Surface  and  subsurface  drainage  is  toward  the  southwest. 
The  gravel  pad  underlying  Spill  No.  2  was  reportedly  2  to  2.5  feet  thick.  Permafrost  was  encountered 
at  approximately  5  feet  below  ground  surface  during  a  previous  investigation  (USAF  1990a). 

Spill  No.  3  is  an  estimated  1.5  acre  diesel  fuel  spill  located  adjacent  to,  and  southwest  of,  the  Composite 
Facility  (see  Figure  7-22).  The  site  is  the  reported  location  of  a  large  diesel  fuel  spill  which  occurred 
via  a  hole  in  a  distribution  line  identified  in  1984  (USAF  1985).  The  fuel  line  was  repaired,  and  approxi- 
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Figure  7-22.  Location  of  Site  SS1 2-Spills  No.  2  and  3,  Kotzebue  LRRS,  Alaska. 


mately  4,000  gallons  of  diesel  fuel  was  reportedly  collected  in  recovery  trenches  subsequently  installed 
by  the  USAF.  The  Spill  No.  3  area  extends  from  the  gravel  pad  adjacent  to  the  facility’s  power  plant 
(at  an  approximate  elevation  of  140  feet  above  sea  level),  over  native  tundra  vegetation  which  slopes 
moderately  to  the  southwest,  to  the  base  of  the  tundra  hill  at  an  approximate  elevation  of  12  feet  above 
sea  level  and  approximately  1,200  feet  from  the  reported  source  (see  Figure  7-22). 

Relatively  large  areas  of  stressed  and  dead  vegetation  were  reported  as  a  result  of  diesel  fuel  released 
during  Spill  No.  3.  However,  a  recent  investigation  at  Site  SS12  shows  that  revegetation  is  occurring 
along  the  hillslope  of  the  Spill  No.  3  site,  indicating  that  the  fragile  tundra  environment  is  undergoing 
natural  restoration.  Native  tundra  impacted  by  Spill  No.  3  is  characterized  by  a  tundra  mat  (organic 
tundra  roots  and  moss)  from  0  to  0.75  feet  below  ground  surface,  which  overlies  grey  silt.  Permafrost 
is  shallow  and  was  encountered  at  between  0.5  and  1.5  feet  below  ground  surface  during  previous  site 
investigations  conducted  in  native  tundra  at  Site  SS12.  Surface  water  occurrence  at  Site  SS12  is  limited 
to  relatively  shallow  depressions  in  native  tundra  which  act  to  pond  water  along  the  tundra  hill  down- 
gradient  of  the  installation.  The  largest  surface  water  body  is  formed  by  the  former  interception  trench 
installed  to  capture  fuel  released  during  Spill  No.  3. 

7.12.3  IRP  Investigation  Summary 

IRP  activities  at  SS12  included  investigations  and  remedial  actions,  and  a  separate  natural  attenuation 
assessment. 

7.12.3.1  Investigations  and  Remedial  Actions.  Table  7-11  provides  a  summary  of  IRP  investigation 
activities  conducted  at  Site  SS12.  During  the  1988  Stage  1  RI/FS,  three  test  pits  were  installed  and  six 
soil  samples  were  collected  for  analysis  at  the  Spill  No.  2  site.  One  surface  water  sample,  24  soil 
samples,  and  40  soil  gas  samples  were  collected  at  the  Spill  No.  3  site  during  the  Stage  1  RI/FS  (see 
Table  7-11).  A  soil  gas  survey  was  conducted  at  Spill  No. 3  to  provide  an  assessment  of  the  extent  of 
petroleum  contamination  adjacent  to  the  site.  However,  the  soil  gas  survey  data  were  reportedly  non- 
quantifiable,  primarily  due  to  the  extreme  variability  of  soil  moisture  content  (USAF  1990a).  A  summary 
of  maximum  detected  concentrations  is  provided  in  Section  3.2,  Stage  1  RI/FS;  Table  3-3.  Five  water- 
flooding  pilot  studies  were  conducted  at  the  Spill  No.  3  site  in  an  attempt  to  recover  free  product  from 
contaminated  soils  (USAF  1990a).  Results  of  the  water-flooding  pilot  studies  indicated  that  water- 
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flooding  was  not  a  viable  remedial  alternative.  This  conclusion  was  based  on  inadequate  volumes  of  free- 
product  at  the  site  and  the  low  permeability  of  site  soils  (USAF  1990a). 

Due  to  the  detection  of  petroleum  hydrocarbons  in  soil  at  Spill  No.  2  and  3  at  a  maximum  concentration 
of  10,700  mg/kg  and  99,200  mg/kg,  respectively,  remedial  actions  were  initiated  at  both  sites  in  1989 
with  the  implementation  of  in  situ  enhanced  bioremediation  and  excavation  and  removal  of  contaminated 
soils  (USAF  1990b).  Approximately  100  cubic  yards  of  petroleum  contaminated  soil  (fill  material)  were 
excavated  from  the  Spill  No.  2  site  and  placed  in  a  nearby  landfarm  cell  for  ex  situ  bioremediation 
treatment.  Approximately  50  cubic  yards  of  clean  backfill  was  placed  in  the  excavation  and  graded.  An 
in  situ  enhanced  bioremediation  pilot  study  was  implemented  at  Spill  No.  2  to  address  petroleum 
hydrocarbon  contaminated  soil  around  tanks,  tank  piping,  and  fencing  which  were  unaccessible  during 
excavation.  The  pilot  study  included  the  installation  of  three  shallow  (3  to  4  feet  deep)  infiltration 
trenches  which  were  filled  with  emulsification  and  nutrient  agent  solutions.  The  trenches  were  backfilled 
with  site  soils  once  the  fluids  had  infiltrated  the  gravel  fill.  The  pilot  study  did  not  involve  soil  sampling 
to  confirm  the  effectiveness  of  the  remedial  action  (USAF  1990b). 

Remedial  actions  conducted  at  Spill  No.  3  during  the  1989-1990  Stage  2  RI/FS  included  the  excavation 
of  approximately  350  cubic  yards  of  petroleum  hydrocarbon  contaminated  soil  which  were  placed  in  a 
nearby  landfarm  for  ex  situ  bioremediation  treatment  (USAF  1990b).  The  lateral  limits  of  the  excavation 
were  constrained  to  the  west  by  an  undisturbed  tundra  slope  and  to  the  north  and  east  by  existing 
roadways.  Approximately  250  cubic  yards  of  clean  backfill  were  reportedly  placed  in  the  excavation  and 
graded  to  conform  with  the  surrounding  topography.  In  1989,  an  in  situ  enhanced  bioremediation  study 
was  conducted  at  Spill  No.  3  to  address  residual  diesel  fuel  contamination  detected  in  native  tundra  at  the 
site  (USAF  1990b).  The  bioremediation  smdy  included  aerial  applications  of  emulsifiers  and  micro- 
nutrients  during  the  1989  and  1990  field  seasons.  Fifteen  soil  samples  (e.g.,  three  sampling  events,  with 
five  soil  samples  per  event)  were  collected  in  1989  and  20  soil  samples  (e.g.,  two  sampling  events,  with 
10  soil  samples  per  event)  were  collected  in  1990  from  treated  areas  in  native  tundra  to  evaluate  the 
effectiveness  of  the  remedial  action  (see  Table  7-11).  The  petroleum  hydrocarbon  concentrations  in 
native  soil  at  Spill  No.  3  reportedly  revealed  a  mean  reduction  from  7,500  mg/kg  in  August  1989  to 
1 ,306  mg/kg  in  September  1990.  However,  the  mean  reduction  in  petroleum  hydrocarbon  concentrations 
observed  in  native  tundra  must  be  reviewed  with  caution  due  to  the  limited  number  of  soil  locations 
sampled  and  the  uneven  distribution  of  petroleum  hydrocarbons  across  the  site  (USAF  1990b).  The 
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results  of  the  in  situ  enhanced  bioremediation  study  are  summarized  in  Section  3.3,  Stage  2  RI/FS; 
Table  3-6. 

Based  on  the  results  of  the  1989-1990  Stage  2  RI/FS,  follow-on  action  was  recommended  at  Spill  No.  2, 
including  remedial  action  around  existing  pipelines,  tanks,  roadways,  and  fencing.  The  continuation  of 
the  in  situ  enhanced  bioremediation  pilot  study  on  native  tundra  at  Spill  No.  3  was  also  recommended. 
However,  no  further  remedial  action  has  been  conducted  at  Site  SS12-Spills  No.  2  and  3  since  the 
summer  of  1990. 

In  correspondence  to  the  USAF  dated  January  1992,  ADEC  indicated  that  during  a  recent  site  inspection, 
a  fuel  seep  appeared  to  originate  from  the  Spill  No.  2  site  and  diesel  fuel  contamination  remained  at  the 
site  at  unknown  concentrations  due  to  site  structures  restricting  the  removal  of  contaminated  soils  (ADEC 
1992).  ADEC  recommended  that  the  USAF  determine  the  extent  of  petroleum  hydrocarbon  contamina¬ 
tion  at  the  Spill  No.  2  site  prior  to  proceeding  with  remedial  action.  ADEC  stated  in  the  same  corres¬ 
pondence  that  the  bioremediation  efforts  at  the  Spill  No.  3  site  appeared  to  be  progressing  well,  recom¬ 
mending  the  continuation  of  bioremediation  activities  while  monitoring  the  progress  (ADEC  1992).  In 
1993,  ADEC  indicated  in  correspondence  to  the  USAF  that  ongoing  hazardous  substance  releases  at 
Kotzebue  LRRS  potentially  represent  violations  of  Alaska  statutes  and  regulations,  and  requested  USAF 
notification  regarding  remedial  action  work  plans  for  the  site  (ADEC  1993).  In  1994,  USAF  issued  an 
IRP  Work  Plan  for  Kotzebue  LRRS  which  provided  the  outline  for  work  to  be  conducted  during  the  1994 
RI  at  Kotzebue  LRRS  (USAF  1994a). 

Site  SS 12  was  further  characterized  during  the  1994  RI,  including  the  definition  of  suspected  contaminant 
source  areas  in  gravel  fill  materials  and  characterization  of  the  lateral  and  vertical  extent  of  contamination. 
Ponded  surface  water  and  sediment  at  the  site  was  also  selectively  characterized,  based  on  visual  obser¬ 
vations  (e.g.,  presence  of  oil  sheen),  to  evaluate  potential  migration  downgradient  of  suspected  source 
areas.  The  site  characterization  also  included  a  natural  attenuation  assessment  of  site  surface  water  and 
soil  to  determine  if  natural  attenuation  processes  are  actively  occurring.  A  total  of  38  soil  samples, 
4  surface  water  samples,  and  2  sediment  samples  were  collected  for  analysis  (see  Table  7-11).  Fig¬ 
ure  7-23  provides  the  1994  sample  station  locations  at  Site  SS12.  A  summary  of  maximum  detected 
concentrations  identified  at  Site  SS12  during  the  1994  RI  is  provided  in  Section  4.5,  Summary  of 
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DIESEL  RANGE  ORGANICS 
( Method  AK102)  SUMMARY  TABLE 


Sample 

Depth  (ft) 

DRO  [mg/kg] 

$S12-SB1 

1.5 

11,000 

SS12-SB2 

2.5 

520 

SS12-SB3 

1.5 

3,100 

SS12-SB4 

2.0 

8,500 

SS12.SB5 

1.0 

11,000 

SS12-SB6 

1.0 

200 

SS12-SB7 

1.5 

14,000 

SS12-SB8 

2.5 

15,000 

SS12-SB9/10 

2.0 

2,600 

SS12-SB11 

3.0 

8.7 

SS12-SB12 

2.0 

5,000 

SS12-SB13 

2.0 

410 

SS12-SB14 

1.5 

37,000 

SS12-SB15 

1.5 

42,000 

SS12-SB16 

1.5 

7,000 

SS12-SB17 

3.5 

6,500 

SS12-SB18 

1.5 

870 

SS12-SB19 

1.0 

53,000 

SS12-SB20 

1.0 

30,000 

SS12-SB21 

1.0 

9,200 

SS12-SB22 

0.5 

780 

SS12-SB23 

0.5 

290 

SS12-SB24 

1.0 

1,900 

SS12-SB25 

4.0 

4,400 

SS12-SB26 

5.0 

22,000 

SS12-SB27 

7.8 

18,000 

SS12-SB28 

3.5 

1,100 

SS12-SB29 

3.5 

13,000 

SS12-SB30 

2.0 

500 

SS12-SB31 

2,0 

1,200 

SS12-SB32 

1.1 

700 

SS12-SB33 

1.0 

730 

SS12-SB34 

1.0 

1,900 

SS12-SB35 

1.2 

690 

SS12-S636 

0.8 

22,000 

SS12-SB37 

2.0 

2,100 

SS12-SB38 

1.0 

180 

SS12-SB39/40  ^ 

1.5 

640 

SS12-SD4 

- 

160 

SS12-SD5 

- 

6,900 

SS12-SW1/SW2 

- 

7.0 

SS12-SW3 

- 

2.0 

SS12-SW4 

- 

0.14 

SS12-SW5 

- 

0.13 

Figure  7-23.  Location  of  Sample  Stations  at  Site  SS1 2-Spills  No.  2  and 
No.  3, 1 994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  provided 
in  Appendix  L. 

7.12.3.2  Natural  Attenuation  Assessment.  During  the  1994  RI,  data  were  obtained  from  soil  and 
ponded  surface  water  at  Site  SS12  to  specifically  address  whether  natural  attenuation  is  actively  occurring, 
and  to  what  extent  biodegradation  may  be  responsible  for  the  reduction  of  petroleum  hydrocarbon 
concentrations  at  Kotzebue  LRRS.  A  suite  of  geochemical  parameters  was  measured  in  surface  water 
samples  both  upgradient  and  downgradient  of  the  Spill  No.  2  and  3  source  areas  to  document  the 
relationship  between  surface  water  geochemistry  and  contaminant  chemistry,  allowing  an  evaluation  of 
the  effect  of  natural  attenuation  processes  on  surface  water  associated  with  Site  SS12.  Additionally,  site 
soils  were  evaluated  using  carbon  chain  ratios  (straight  chain/branched  chain)  to  determine  the  difference 
in  composition  between  fresh  diesel  fuel  and  degraded  diesel  fuel  detected  in  site  soils  (see  Section  4.4.9, 
Natural  Attenuation  Assessment). 

Results  of  the  natural  attenuation  assessment  at  Site  SS12  indicate  that  natural  attenuation  is  actively 
occurring  in  site  soils,  and  that  biodegradation  may  be  a  significant  process  acting  to  reduce  petroleum 
hydrocarbon  concentrations  over  time.  Diesel  range  organics  concentrations  detected  in  surface  waters 
at  Site  SS12  decreased  significantly  from  upgradient  to  downgradient  samples,  as  does  total  organic 
carbons.  These  trends  indicate  that  natural  attenuation  processes  are  acting  to  reduce  petroleum  hydro¬ 
carbon  concentrations  with  distance  from  the  source.  However,  geochemical  trends  observed  in  site 
surface  water  did  not  support  a  biological  process  to  account  for  the  reduced  petroleum  hydrocarbon 
concentrations.  Taken  as  a  whole,  the  data  for  the  surface  water  flow  path  indicated  that  other  attenuation 
processes  such  as  photolysis,  hydrolysis,  or  abiotic  oxidation  may  be  responsible  for  the  observed  reduced 
diesel  range  organics  concentrations.  Alternatively,  purely  physical  processes  such  as  sorption,  volatili¬ 
zation,  or  dilution  may  account  for  the  observed  diesel  range  organics  concentrations  (see  Section  4.6.6, 
Natural  Attenuation  Assessment  Results). 

7.12.4  Remaining  Site  Concerns 

Table  7-12  provides  a  summary  of  state  and  federal  regulatory  criteria  (ARARs)  and  risk  based  criteria 
exceeded  in  soil,  sediment,  and  surface  water  samples  collected  at  Site  SS12.  State  and  federal  ARARs 
established  to  guide  the  1994  RI  are  at  least  as  stringent  as  those  criteria  developed  during  previous  IRP 
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investigations  at  Kotzebue  LRRS  (see  Section  4.2,  Applicable  or  Relevant  and  Appropriate  Require¬ 
ments). 

7.12.4.1  Soil.  During  the  1994  RI,  15  subsoil  samples  (including  SS12-SB1,  SB2,  SB3,  SB4,  SB5,  SB6, 
SB7,  SB8,  SB9,  SBll,  SB12,  SB13,  SB25,  SB26,  SB27,  and  SB28)  were  collected  to  characterize  fill 
materials  associated  with  Site  SS12.  Of  these  15  soil  samples,  12  revealed  diesel  range  organics  concen¬ 
trations  above  the  1,000  mg/kg  ADEC  soil  target  level,  with  a  maximum  concentration  of  22,000  mg/kg 
detected  in  Sample  SS12-SB26  at  a  depth  of  five  feet  below  ground  surface  (see  Figure  7-23).  Twenty- 
three  shallow  subsoil  samples  were  collected  within  the  native  tundra  vegetation  downgradient  of  the 
installation.  Fourteen  of  the  23  samples  submitted  for  diesel  range  organic  analysis  revealed  elevated 
concentrations,  exceeding  the  ADEC  petroleum  hydrocarbon  target  level  for  soils  at  Kotzebue  LRRS  (see 
Figure  7-23).  Sample  SS12-SB19  produced  a  maximum  diesel  range  organics  concentration  of  53,000 
mg/kg.  Results  of  the  natural  attenuation  assessment  indicate  that  natural  attenuation  is  actively  occurring 
in  site  soils,  and  that  biodegradation  may  be  a  significant  process  acting  to  reduce  petroleum  hydrocarbon 
concentrations  over  time  (see  Section  4.6.6,  Natural  Attenuation  Assessment  Results). 

In  support  of  the  1994  RI,  a  baseline  risk  assessment  was  conducted  which  indicates  a  potential  risk  to 
human  health  (i.e.,  >  10'^  risk)  for  the  dermal  contact  pathway  at  Site  SS12,  based  on  the  detection  of 
PCB  (Aroclor  1260)  in  one  of  39  soil  samples  collected  at  0.96  mg/kg  in  Sample  SS12-SB9/10  (see 
Figure  7-23).  The  baseline  risk  assessment  also  indicated  a  potential  ecological  risk  for  the  dietary 
pathway  at  Site  SSI 2  (i.e.,  HQ  >1)  based  on  the  detection  of  total  xylenes  in  two  samples,  including 
SS12-SB7  at  18  mg/kg  and  SS12-SB27  at  440  mg/kg.  A  potential  ecological  risk  was  also  indicated  for 
the  dietary  pathway  based  on  the  detection  of  2-methylnaphthalene  in  four  samples,  including  SS12-SB1 
at  9.6  mg/kg,  SS12-SB7  at  95  mg/kg,  SS12-SB16  at  7.6  mg/kg,  and  SS12-SB27  at  64  mg/kg.  All  soil 
samples  identified  to  pose  a  potential  ecological  or  human  health  risk  at  Site  SS12  were  collected  from 
areas  within  gravel  fill  materials  at  the  site  (see  Figure  7-23). 

7.12.4.2  Sediment.  During  the  1994  RI,  two  sediment  samples  (SS12-SD4  and  SD5)  were  collected  at 
Site  SS12.  Diesel  range  organics  were  detected  in  Sample  SS12-SD4  at  160  mg/kg  and  in  Sample  SS12- 
SD5  at  6,900  mg/kg  (see  Figure  7-23).  Sample  SS12-SD5  exceeds  the  1,000  mg/kg  ADEC  soil  target 
level  for  soils  at  Kotzebue  LRRS. 
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7.12.4.3  Surface  Water.  Diesel  range  organics  were  detected  in  all  four  surface  water  samples  collected 
during  the  1994  RI,  with  a  maximum  concentration  of  8.8  mg/L  detected  in  Sample  SS12-SW1  (see 
Figure  7-23).  The  detected  levels  of  DROs  exceed  the  0.015  mg/L  ADEC  Water  Quality  Criteria  for 
petroleum  hydrocarbons  in  surface  water  (ADEC  1995).  However,  any  detection  of  DROs  in  surface 
waters  at  Kotzebue  LRRS  will  exceed  the  ADEC  Water  Quality  Criteria  for  petroleum  hydrocarbons,  as 
current  laboratory  analytical  methods  cannot  obtain  method  detection  limits  at  or  below  ADEC  criteria. 
Surface  water  occurrence  at  Site  SS12  is  limited  to  relatively  shallow  depressions  in  native  tundra  which 
act  to  pond  water  along  the  tundra  hill  downgradient  of  the  installation.  The  largest  surface  water  body 
(approximately  1 ,500  square  feet)  is  formed  by  the  former  interception  trench  installed  to  capture  fuel 
released  during  Spill  No.  3  (see  Figure  7-23).  Natural  attenuation  processes  such  as  photolysis,  hydroly¬ 
sis,  sorption,  and  volatilization  are  acting  to  reduce  concentrations  of  DROs  in  ponded  site  water  over 
time,  providing  DROs  do  not  continue  to  migrate  from  potential  upgradient  sources. 

The  pesticides  4,4’-DDD,  4,4’-DDT,  dieldrin,  heptachlor  epoxide,  aldrin,  heptachlor,  beta-BHC,  and 
alpha-BHC  were  all  detected  in  surface  water  samples  collected  at  the  site  and  exceed  federal  water 
quality  criteria  established  for  the  State  of  Alaska,  based  on  the  protection  of  human  health  from  the 
consumption  of  contaminated  water,  fish,  and/or  shellfish  (EPA  1992;  see  Table  7-12).  No  ecological 
risk  based  criteria  were  exceeded  based  on  surface  water  sample  results  for  Site  SS12.  The  health  risk 
assessment  indicates  a  potential  risk  to  human  health  (i.e.,  >  10'^  risk)  for  dermal  contact  with  ponded 
water  (5.4E-6)  based  on  the  detection  of  heptachlor  epoxide  at  a  maximum  concentration  of  0.3  fig/L  in 
Sample  SS12-SW1.  However,  ponded  surface  water  at  Site  SS 12  is  limited  in  extent  and  does  not  rep¬ 
resent  a  potential  drinking  water  source  for  humans.  Additionally,  pesticide  compounds  were  ubiquitous¬ 
ly  detected  at  relatively  low  concentrations  during  the  1994  RI,  including  all  background  soil  sample 
stations  (see  Section  4.5,  Summary  of  Analytical  Results). 

7.12.5  Site  Recommendations 

Based  on  the  concentration  of  diesel  range  organics  remaining  in  gravel  fill  materials  at  Site  SS12, 
remedial  action  is  recommended,  including  excavation  and  removal  of  contaminated  fill  materials  which 
currently  exceed  the  ADEC  soil  target  level  of  1,000  mg/kg.  The  removal  of  contaminated  fill  materials 
to  concentrations  below  the  ADEC  soil  target  level  will  incorporate  soils  from  those  locations  which 
indicated  potential  ecological  or  human  health  risk  (see  Section  7.12.4.1,  Soil).  Onsite  treatment  of 
contaminated  fill  materials  removed  firom  Site  SSI 2  is  recommended  to  reduce  petroleum  hydrocarbon 
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concentrations  to  levels  acceptable  for  the  onsite  disposal  of  treated  soils.  The  estimated  11,000  cubic 
yards  of  contaminated  material  at  or  above  the  1,000  mg/kg  ADEC  soil  target  level  are  located  in  an  area 
250  by  240  feet,  with  a  depth  of  5.0  feet  (Figure  7-24). 

Native  tundra  located  downgradient  of  gravel  fill  materials  (petroleum  hydrocarbon  source)  at  Site  SS12 
exhibits  elevated  concentrations  (i.e.,  >  1,000  mg/kg)  of  diesel  range  organics  (see  Figure  7-24).  Limited 
remedial  actions  are  recommended  in  native  tundra  impacted  by  Site  SS12,  including  natural  attenuation 
and  long-term  soil  and  surface  water  monitoring  to  measure  the  reduction  in  petroleum  hydrocarbon 
contamination.  The  natural  attenuation  and  long-term  monitoring  alternative  represents  a  non-invasive, 
non-destructive  alternative  to  material  removal  actions  or  other  approaches  that  would  negatively  impact 
the  fragile  tundra  environment  and  local  ecosystem.  The  natural  attenuation  alternative  for  native  tundra 
at  Site  SSI 2  is  supported  by  the  following: 

■  A  quantitative  baseline  evaluation  of  ecological  and  human  health  risks  associated  with 
the  site  was  performed  based  on  information  obtained  during  the  1994  RI.  The  baseline 
risk  assessment  indicates  that  no  unacceptable  risks  were  estimated  in  soils  associated 
with  the  native  tundra  at  Site  SS12. 

■  The  excavation  and  removal  of  contaminated  fill  materials  from  Site  SSI 2  will  eliminate 
the  ongoing  release  of  petroleum  hydrocarbons  to  the  nearby  native  tundra  environment. 

■  A  natural  attenuation  assessment  conducted  at  Site  SS12  indicates  that  natural  attenuation 
is  actively  occurring  in  both  soils  (native  tundra)  and  surface  waters  at  Site  SS12. 

■  The  revegetation  occurring  along  the  hillslope  of  the  Spill  No.  3  site  is  an  indication  that 
the  fragile  tundra  environment  is  undergoing  natural  restoration. 

Biannual  monitoring  is  recommended  for  native  tundra  impacted  at  Site  SS12,  including  visual  inspection 
and  photodocumentation  to  demonstrate  the  natural  restoration  (revegetation)  occurring  at  the  site. 
Biannual  monitoring  should  also  incorporate  limited  surface  water  and  soil  sample  collection  for  diesel 
range  organics  to  evaluate  the  effectiveness  of  the  natural  attenuation  alternative.  Surface  water  sample(s) 
should  be  collected  from  ponded  site  water  previously  characterized  during  the  1994  RI  to  assure  appro- 
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Figure  7-24.  DRO  Contaminant  Source  Characterization  at  Site  SS12  Spills  No.  2  and 
No.  3, 1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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priate  comparison  of  DRO  concentrations  between  monitoring  events.  Similarly,  soil  sample(s)  should 
be  collected  from  previous  sample  locations  (in  tundra)  which  revealed  elevated  DRO  concentrations. 
Data  obtained  from  biannual  monitoring  should  be  evaluated  to  determine  the  effectiveness  of  natural 
attenuation  and  to  assess  the  need  and/or  requirements  for  subsequent  monitoring  of  Site  SS12. 
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7.13  SITE  SS13-LANDFARM  (AOCl) 


7.13.1  Summary  of  Site  Status 

Site  SS13-Landfarm  (AOCl)  is  a  landfarm  site  constructed  during  the  1989-1990  Stage  2  RI/FS  to 
remediate  petroleum  hydrocarbon  contaminated  soil  at  Kotzebue  LRRS.  The  site  was  constructed  on  a 
level  pad  (part  concrete  and  part  fill)  designed  to  contain  approximately  500  cubic  yards  of  petroleum 
hydrocarbon  contaminated  soils.  The  site  is  located  on  the  east  side  of  the  installation  access  road, 
directly  east  of  the  Composite  Facility.  Petroleum  hydrocarbons  detected  in  landfarm  soil  (up  to  5,100 
mg/kg),  adjacent  soil  (up  to  4,800  mg/kg),  and  surface  water  (at  2.0  mg/L)  are  the  primary  environ¬ 
mental  concern  at  Site  SS13.  It  is  suspected  that  infiltration  and  runoff  from  the  site  has  impacted  native 
vegetation  immediately  downgradient  (east)  of  the  site.  To  mitigate  further  potential  impacts  to  native 
tundra,  it  is  recommended  that  contaminated  landfarm  soil  and  fill  material  be  excavated  and  removed 
from  Site  SS13.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to  reduce  petroleum 
hydrocarbon  concentrations  to  acceptable  levels  for  the  onsite  disposal  of  treated  soil.  Limited  action  is 
recommended  for  native  soils  impacted  by  the  site,  including  natural  attenuation  and  long-term  monitoring 
to  evaluate  environmental  restoration  once  source  materials  have  been  removed  from  the  site.  The  natural 
attenuation  and  long-term  monitoring  alternative  represent  a  non-invasive,  non-destructive  alternative  to 
material  removal  or  other  approaches  that  would  negatively  impact  the  fragile  tundra  environment. 


7.13.2  Site  Description 

Site  SS13  is  a  landfarm  site  constructed  during  the  1989-1990  Stage  2  RI/FS  to  remediate  petroleum 
hydrocarbon  contaminated  soil  at  Kotzebue  LRRS.  The  site  was  constructed  on  a  level  pad  on  the  east 
side  of  the  installation  access  road,  directly  east  of  the  Composite  Facility  (Figure  7-25).  Petroleum 
hydrocarbon  contammated  soil  (approximately  500  cubic  yards)  was  excavated  from  three  locations  at 
Kotzebue  LRRS  and  stockpiled  on  6  mil  plastic  within  the  landfarm  area.  A  soil  berm  was  constructed 
around  the  landfarm  cell  to  contain  contaminated  soil  and  restrict  runoff.  The  landfarm  has  not  been 
maintained  since  the  1990  field  program  and  recent  site  survey  observations  indicated  no  landfill  cover 
or  access  restriction  exist  at  the  site. 

Site  SS13  IS  located  at  an  approximate  elevation  of  147  feet  above  sea  level.  The  eastern  boundary  of 
the  landfarm  site  slopes  moderately  east  to  northeast,  toward  the  former  water  supply  lake  located 
approximately  0.5  mile  northeast  of  the  site  and  at  an  approximate  elevation  of  40  feet  above  sea  level 
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-25.  Location  of  Site  SS13-Landfarm  (AOCl),  Kotzebue  LRRS,  Alaska. 


(see  Figure  7-25).  Surface  drainage  is  to  the  east-northeast,  and  small  areas  of  ponded  water  exist  along 
local  drainage  pathways. 

7.13.3  IRP  Investigation  Summary 

Table  7-13  provides  a  summary  of  IRP  activities  conducted  at  Site  SS13.  In  1989,  a  landfarm  was 
constructed  during  the  Stage  2  RI/FS  to  remediate  petroleum  hydrocarbon  contaminated  soil  at  Kotzebue 
LRRS  (USAF  1990b).  The  site  was  constructed  on  a  level  pad  (part  concrete  and  part  fill)  located  east 
of  the  Composite  Facility  (see  Figure  7-25).  Petroleum  hydrocarbon  contaminated  soil  and  fill  were 
excavated  from  Site  SSOl-Waste  Accumulation  Area  No.  1  (approximately  50  cubic  yards).  Site  SS12- 
Spill  No.  2  (approximately  100  cubic  yards),  and  Site  SS  12-Spill  No.  3  (approximately  350  cubic  yards), 
and  were  stockpiled  on  6  mil  plastic  within  the  landfarm  area.  Soil  was  spread  to  an  approximate 
thickness  of  1.5  feet,  and  emulsification  (Toxigon™)  and  micronutrient  (Medina™)  agents  were 
applied.  The  landfarm  was  mixed  weekly  over  the  course  of  two  field  seasons  (1989-1990)  to  promote 
microbial  activity,  and  was  subsequently  sampled  over  the  course  of  the  two  field  seasons  on  an 
intermittent  basis  to  evaluate  reduction  in  petroleum  hydrocarbon  levels  (USAF  1990b). 

A  mean  reduction  in  petroleum  hydrocarbon  contamination  was  measured  during  landfarming  activities 
conducted  during  the  1989-1990  Stage  2  RI/FS  (see  Section  3.3,  Stage  2  RI/FS;  Table  3-6).  The 
reduction  was  probably  the  result  of  biological  degradation,  volatilization,  and  leaching  processes  (USAF 
1990b).  Of  these,  biodegradation  was  the  most  important  factor.  Volatilization  was  not  considered  a 
significant  loss  mechanism  because;  1)  volatile  components  would  likely  have  dissipated  from  the  spill 
prior  to  the  study;  2)  the  volatile  components  of  arctic  diesel  fuel  represent  approximately  30  percent  (by 
weight)  of  the  total  mixture;  3)  relatively  cold  temperatures  and  high  soil  moisture  contents  were  noted 
during  the  study;  and  4)  insufficient  aromatic  hydrocarbon  detections  were  obtained  during  the  initial  site 
investigation  (USAF  1990b).  Leaching  was  also  reportedly  not  an  important  loss  mechanism,  because: 
1)  construction  of  a  berm  around  the  landfarm  reduced  surface  run-off  potential;  2)  a  majority  of  organic 
components  in  diesel  fuel  are  hydrophobic;  and  3)  soils  were  subject  to  many  years  of  precipitation  and 
leaching  prior  to  the  study  (USAF  1990b).  Due  to  the  measured  reduction  in  mean  petroleum  hydro¬ 
carbon  concentrations,  it  was  recommended  that  landfarming  activities  be  continued  at  Kotzebue  LRRS. 
However,  due  to  loss  of  project  funding,  no  further  active  landfarming  efforts  have  been  conducted  at 
the  site  since  the  1990  field  program. 
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In  1992,  ADEC  reported  concerns  to  the  USAF  regarding  the  landfarm  area  at  Kotzebue  LRRS,  stating 
that  the  cover  on  the  landfarm  was  tom  and  in  poor  condition,  and  that  seepage  was  identified  adjacent 
to  the  landfarm  (ADEC  1992).  ADEC  requested  that  the  USAF  report  on  the  condition  of  the  landfarm 
and  provide  specific  landfarm  design  plans.  ADEC  recommended  landfarming  activities  begin  early  in 
the  summer  season  to  maximize  remediation  efficiency. 

During  a  1993  site  survey,  the  landfarm  was  inspected  and  found  to  be  in  relatively  poor  condition,  with 
no  cover  or  liner  to  prevent  infiltration  or  mnoff  and  no  limitation  to  site  access.  Landfarm  soil  was 
manually  exposed  during  the  site  survey,  revealing  visual  and  olfactory  indications  of  petroleum  hydrocar¬ 
bon  contamination.  Additionally,  the  formerly  bermed  margin  of  the  landfarm  was  not  discemable  from 
the  landfarm  material  proper.  Due  to  a  lack  of  maintenance  and  the  potential  for  contaminant  migration 
from  the  site,  the  landfarm  was  identified  as  an  area  of  concern  (AOCl)  for  investigation  during  the  1994 
RI. 

The  1994  RI  included  an  initial  inspection  of  the  landfarm  to  evaluate  the  condition  of  the  landfarm  cell, 
characterization  of  current  soil  conditions,  and  an  evaluation  of  the  surrounding  area  to  determine  the 
potential  extent  of  contamination  due  to  seepage  or  runoff  from  the  landfarm.  The  inspection  of  the 
landfarm  revealed  the  same  conditions  identified  during  the  1993  site  survey.  Six  discrete  shallow  subsoil 
samples  from  within  the  landfarm  cell  were  collected  for  analysis  (see  Table  7-13).  In  addition  to  land- 
farm  soil,  four  shallow  subsoil  samples  were  collected  from  the  perimeter  of  the  landfarm.  Based  on 
elevated  petroleum  hydrocarbon  concentrations ,  an  additional  three  shallow  subsoil  samples  were  collected 
and  submitted  for  analysis  of  diesel  range  organics.  Based  on  preliminary  diesel  range  organics  results 
in  soil,  a  surface  water  sample  was  collected  along  an  extended  drainage  pathway  leading  from  the  site 
(see  Table  7-13).  Figure  7-26  provides  1994  RI  sample  locations  at  Site  SS13.  A  summary  of  maximum 
detected  concentrations  identified  at  Site  SS13  is  provided  in  Section  4.5,  Summary  of  Analytical  Results; 
Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L. 
All  sample  station  locations  were  surveyed  for  horizontal  and  vertical  coordinates  (see  Appendix  C). 

7.13.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  Petroleum  hydrocarbon  contamination  detected  in  soil  and 
surface  water  is  the  primary  environmental  concern  at  Site  SS13. 
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DIESEL  RANGE  ORGANICS 
(Method  AK102)  SUMMARYTABLE 
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Depth  (ft)  i 

DRO  [mg/kg] 

A0C1-SB1 

1.5 

1,100 
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1.0 

520 
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2.0 

5,100 

AOC1-SB4 

2.0 

3.400 

A0C1-SB5 

3.5 
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A0C1-SB6 

4.0 
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AOC1-SB7 
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5.0 
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1.0 

1.7 
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1.0 
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3.5 
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A0C1-SB12 

0.75 
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3.0 
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- 

2.0 

% 
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Figure  7-26.  Location  of  Sample  Stations  at  Site  SS13-Landfarm  (AOC1),  1994  Remedial 
Investigation,  Kotzebue  LRRS,  Alaska. 


302 


7.13.4.1  SoUs.  During  the  1994  RI,  three  of  six  soil  samples  collected  from  within  the  landfarm  cell 
revealed  diesel  range  organics  concentrations  above  the  1,000  mg/kg  ADEC  target  level  for  soil  at 
Kotzebue  LRRS,  including  a  maximum  concentration  of  5,100  mg/kg  detected  in  sample  AOC1-SB3  (see 
Figure  7-26).  Three  soil  samples  collected  downgradient  of  the  site  in  native  tundra  revealed  elevated 
diesel  range  organics  concentrations,  including  Sample  AOC1-SB9/12  at  2,400  mg/kg,  AOCI-SBIO  at 
4,100  mg/kg,  and  AOCl-SBll  at  4,800  mg/kg.  Samples  AOCl-SBl  and  AOC1-SB3  were  selected  to 
evaluate  residual  range  organics  concentrations  and  assess  if  other  source(s)  of  petroleum  contamination 
(e.g.,  waste  oils)  exist  within  the  landfarm.  Extractions  from  original  AK102  analyses  were  reanalyzed 
(within  method-specific  holding  times)  using  an  extended  AK102  method  to  quantify  petroleum  hydro¬ 
carbons  detected  between  C28  to  C40.  Results  indicate  residual  range  concentrations  in  both  samples  are 
well  below  the  ADEC  soil  target  level.  No  signs  of  dead  vegetation  were  noted  during  inspection  of  the 
site.  In  support  of  the  1994  remedial  investigation,  a  baseline  risk  assessment  was  conducted.  The 
ecological  risk  assessment  indicates  a  potential  risk  (i.e.,  HQ>  1)  for  the  dietary  pathway  based  on  the 
detection  of  xylene  in  Sample  AOCl-SBlO  at  28  mg/kg  (HQ  =  2.83)  and  the  detection  of  2-methyl- 
naphthalene  in  Sample  AOC1-SB2  at  11  mg/kg  (HQ  =  2.23).  The  ecological  based  threshold  concen¬ 
tration  (i.e.,  soil  concentration  HQ<1)  estimated  for  total  xylenes  is  2.56  mg/kg,  and  for  2-methyl- 
naphthalene  is  6.61  mg/kg  (USAF  1995b).  The  baseline  risk  assessment  indicates  a  potential  risk  to 
human  health  (i.e.,  >  10'^  risk)  for  soil  ingestion  (1.99E-6)  and  inhalation  of  airborne  dust  (2.14E-6) 
pathways  based  on  the  detection  of  arsenic  in  Samples  AOC1-SB2  at  9  mg/kg,  SB4  at  8  mg/kg,  SB7  at 
8  mg/kg,  and  SB  10  at  7  mg/kg.  Although  site  soil  samples  exceed  health  based  threshold  criteria  for 
arsenic  (i.e.,  4.74  mg/kg  for  ingestion  and  4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than 
the  arithmetic  mean  concentration  of  arsenic  measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No 
known  sources  of  arsenic  are  identified  for  Site  SSI 3  and  the  detection  of  arsenic  in  background  locations 
indicate  this  element  is  naturally  occurring.  The  average  concentration  of  arsenic  in  natural  soils  is 
reportedly  5  mg/kg,  but  can  range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.13.4.2  Surface  Water.  Diesel  range  organics  at  2.0  mg/L  were  detected  in  surface  water  Sample 
AOCl-SWl ,  exceeding  the  0.015  mg/L  ADEC  Water  Quality  Criteria  for  petroleum  hydrocarbons  in  sur¬ 
face  water  (ADEC  1995).  No  sheen  was  observed  on  the  water  surface  at  the  time  of  sample  collection. 
No  volatile  organic  compounds  were  detected  in  Sample  AOCl-SWl.  No  unacceptable  ecological  or 
human  health  risks  were  estimated  for  surface  water  at  Site  SS13  based  on  the  1994  RI  results. 


7.13.5  Site  Recommendations 

Soil  within  the  landfarm  currently  exhibits  elevated  petroleum  hydrocarbon  concentrations.  It  is  suspected 
that  infiltration  and  runoff  from  the  site  has  impacted  native  vegetation  immediately  downgradient  (east) 
of  the  site.  To  mitigate  further  impacts  to  native  tundra,  it  is  recommended  that  contaminated  landfarm 
soils  and  fill  material  be  excavated  and  removed  from  Site  SSI 3.  Onsite  treatment  of  contaminated  fill 
materials  is  recommended  to  reduce  petroleum  hydrocarbon  concentrations  to  acceptable  levels  for  the 
onsite  disposal  of  treated  soil.  The  estimated  volume  of  1,528  cubic  yards  of  contaminated  materials  at 
or  above  the  1,000  mg/kg  (ADEC  soil  target  level  are  located  in  an  area  150  feet  by  110  feet,  with  an 
average  depth  of  2.5  feet  (Figure  7-27).  The  estimated  volume  of  contaminated  soil  remaining  in  the 
landfarm  is  significantly  larger  than  the  500  cubic  yards  of  material  reportedly  stockpiled  at  the  site  (see 
Figure  7-27).  The  increased  volume  estimate  is  due  (in  part)  to  the  bermed  margins  of  the  landfarm  not 
being  discemable  from  the  contaminated  materials  stockpiled  within. 

Limited  action  is  recommended  for  native  soils  impacted  at  the  site,  including  natural  attenuation  and 
long-term  monitoring  to  evaluate  natural  restoration  once  source  materials  have  been  removed  from  the 
site.  The  natural  attenuation  and  long-term  monitoring  alternative  represents  a  non-invasive,  non¬ 
destructive  alternative  to  material  removal  actions  or  other  approaches  that  would  negatively  impact  the 
fragile  tundra  environment  and  local  ecosystem.  Biannual  monitoring  is  recommended  for  native  tundra 
impacted  at  Site  SS13,  including  visual  inspection  and  photographs  to  document  site  conditions  once 
suspected  source  materials  have  been  removed.  Monitoring  should  incorporate  limited  surface  water 
and/or  soil  sample  collection  for  diesel  range  organics  to  evaluate  the  effectiveness  of  the  natural  atten¬ 
uation  alternative.  Surface  water  sample(s)  should  be  collected  from  ponded  site  water  previously  charac¬ 
terized  during  the  1994  RI  to  assure  appropriate  comparison  of  DRO  concentrations  between  monitoring 
events.  Similarly,  soil  sample(s)  should  be  collected  from  previous  sample  locations  (in  tundra)  which 
revealed  elevated  DRO  concentrations.  Data  obtained  from  biannual  monitoring  should  be  evaluated  to 
determine  the  effectiveness  of  natural  attenuation  and  assess  the  need  and/or  requirements  for  subsequent 
monitoring  of  Site  SS13. 
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Figure  7-27.  DRO  Contaminant  Source  Characterization  for  Site  SS13-Landfarm  (AOC1), 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.14  SITE  SS14-EAST  TANKS  (AOC3) 


7.14.1  Summary  of  Site  Status 

Site  SS14-East  Tanks  (AOC3)  is  the  location  of  two  large  (approximately  20,000  gallons  each),  empty 
above-ground  diesel  fuel  storage  tanks,  located  on  the  east  side  of  the  access  road  east  of  the  Composite 
Facility.  Petroleum  hydrocarbons  detected  in  soil  (up  to  10,000  mg/kg)  are  the  primary  environmental 
concern  at  Site  SS14.  Elevated  petroleum  hydrocarbon  concentrations  in  gravel  fill  materials  at  Site  SS 14 
provide  a  potential  source  of  contamination  to  nearby  native  vegetation.  It  is  recommended  that  contami¬ 
nated  fill  material  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and  removed  from 
the  site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to  reduce  petroleum  hydrocarbon 
concentrations  to  levels  acceptable  for  onsite  disposal  of  treated  soil. 

7.14.2  Site  Description 

Site  SS14  is  the  site  of  three  empty  above-ground  diesel  fuel  storage  tanks  located  on  the  east  side  of  the 
access  road,  east  of  the  Composite  Facility  (Figure  7-28).  The  two  large  above-ground  mogas  fuel  tanks 
have  an  estimated  capacity  of  20,000  gallons  each,  are  supported  on  concrete  footings  set  in  a  gravel  pad, 
and  are  contained  within  a  bermed  area.  A  single  small  (estimated  capacity  approximately  3,000  gal), 
empty  above-ground  diesel  fuel  storage  tank  is  located  immediately  south  of  the  larger  tanks  at  Site 
SS14. 

The  two  large  above-ground  fuel  tanks  are  situated  on  a  raised  gravel  pad  approximately  four  to  five  feet 
thick  and  at  an  approximate  elevation  of  145  feet  above  sea  level.  Surface  drainage  from  the  gravel  pad 
supporting  the  above-ground  fuel  tanks  is  primarily  to  the  northeast,  toward  the  former  water  supply  lake 
located  approximately  0.5  mile  away.  Surface  water  at  the  site  is  limited  to  small  areas  of  ponded  water. 
Permafrost  was  encountered  at  approximately  3  feet  below  ground  surface  at  the  base  of  the  gravel  pad. 

7.14.3  IRP  Investigation  Summary 

A  site  survey  of  Kotzebue  LRRS  was  conducted  in  1993  to  evaluate  current  site  conditions,  identify 
potential  areas  of  concern,  and  obtain  information  necessary  to  prepare  RI/FS  scoping  documents  for  the 
1994  IRP  field  activities.  During  the  site  survey,  some  signs  of  soil  staining  directly  beneath  outlet  valves 
were  observed.  Since  the  tanks  and  surrounding  area  at  Site  SS14  had  not  been  assessed  during  previous 
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Figure  7-28.  Location  of  Site  SS14-East  Tanks  (AOC3),  Kotzebue  LRRS,  Alaska. 


investigations  the  site  was  identified  as  an  area  of  concern  (AOC3)  for  investigation  during  the  1994  RI. 
It  was  later  designated  Site  SS14. 

Figure  7-29  provides  the  1994  sample  locations  at  Site  SS14.  Site  SS14  was  characterized  during  the 
1994  RI  by  collecting  a  total  of  seven  shallow  subsoil  samples  for  diesel  range  organics  (Method  AK102) 
analysis.  In  addition,  three  shallow  subsoil  samples  were  submitted  for  analysis  of  gasoline  range 
organics  (Method  AKIOI),  volatile  organic  compounds  (ERA  Method  SW8260),  semivolatile  compounds 
(ERA  Method  SW  8270),  and  pesticides  and  RGBs  (ERA  Method  SW8081).  A  summary  of  maximum 
detected  concentrations  identified  at  Site  SS14  is  provided  in  Section  4.5,  Summary  of  Analytical  Results; 
Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  K. 
All  sample  station  locations  were  surveyed  for  horizontal  and  vertical  coordinates  (see  Appendix  C). 

7.14.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  Retroleum  hydrocarbons  detected  in  soil  are  the  primary 
environmental  concern  at  Site  SS14.  Three  of  seven  soil  samples  revealed  diesel  range  organics  concen¬ 
trations  above  the  1,000  mg/kg  ADEC  target  level  for  soil,  with  a  maximum  concentration  of  10,000 
mg/kg  in  Sample  AOC3-SB7.  Gasoline  range  organics  were  detected  at  740  mg/kg  in  Sample  AOC3-SB5 
and  at  4,700  mg/kg  in  Sample  AOC3-SB7  (see  Figure  7-29).  No  signs  of  dead  or  stressed  vegetation 
adjacent  to  the  site  were  noted  during  the  site  inspection.  No  unacceptable  ecological  or  human  health 
risks  were  identified  for  soil  at  Site  SS14  based  on  the  1994  RI  results. 

7.14.5  Site  Recommendations 

Elevated  petroleum  hydrocarbon  concentrations  in  gravel  fill  materials  at  Site  SS14  provide  a  potential 
source  of  contamination  to  nearby  native  vegetation.  It  is  recommended  that  contaminated  fill  material 
exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and  removed  from  the  site.  Onsite 
treatment  of  contaminated  fill  materials  is  recommended  to  reduce  petroleum  hydrocarbon  concentrations 
to  levels  acceptable  for  onsite  disposal  of  treated  soil.  The  estimated  1,037  cubic  yards  of  contaminated 
material  at  or  above  the  1,000  mg/kg  ADEC  soil  target  level  are  located  in  an  area  100  feet  by  70  feet, 
with  an  average  estimated  depth  of  3  feet  (Figure  7-30). 
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Figure  7-29.  Location  of  Sample  Stations  at  Site  SS1 4-East  Tanks  (AOC3),  1994 
Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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Figure  7-30.  DRO  Contaminant  Source  Characterization  for  Site  SSI  4-East  Tanks 
(AOC3),  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.15  SITE  SS15-GARAGE/POWER  PLANT  (AOC4) 


7.15.1  Summary  of  Site  Status 

Site  SS  15-Garage/Power  Plant  (AOC4)  is  the  location  of  the  garage  and  power  plant  located  at  the 
Composite  Facility  at  Kotzebue  LRRS.  Petroleum  hydrocarbons  in  gravel  fill  (up  to  10,000  mg/kg)  are 
the  primary  environmental  concern  at  the  site.  Petroleum  hydrocarbon  contamination  identified  in  gravel 
fill  materials  at  Site  SS15  has  commingled  with  contaminated  fill  associated  with  Site  SS  12-Spills  No.  2 
and  3;  therefore,  it  is  probable  that  final  remediation  of  Site  SS15  can  be  incorporated  with  Site  SS12  as 
contamination  is  similar  in  nature.  It  is  recommended  that  contaminated  fill  material  exceeding  the 
ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and  removed  from  the  site.  Onsite  treatment  of 
contaminated  fill  materials  is  recommended  to  reduce  petroleum  hydrocarbon  concentrations  to  levels 
acceptable  for  onsite  disposal  of  treated  soil. 

7.15.2  Site  Description 

Site  SS  15  is  the  location  of  the  garage  and  power  plant  associated  with  the  Composite  Facility  at  Kotzebue 
LRRS  (Figure  7-31).  The  power  plant  formerly  supplied  electricity  for  the  facility  through  the  use  of 
10  large  diesel-powered  generators.  The  garage  area  was  the  vehicle  maintenance  center  for  the  facility; 
however,  past  waste  disposal  practices  associated  with  the  garage  area  are  not  known. 

The  gravel  pad  underlying  Site  SSI 5  varies  in  thickness  from  approximately  2.5  feet  beneath  the  raised 
flooring  of  the  power  plant,  to  approximately  7  feet  thick  immediately  south  of  the  power  plant.  Frozen 
ground  was  encountered  beneath  the  power  plant  as  shallow  as  1  foot  below  ground  surface.  Surface 
drainage  from  Site  SS15  is  considered  poor,  with  a  suspected  direction  to  the  west  to  southwest  (see 
Figure  7-31). 

7.15.3  IRP  Investigation  Summary 

A  site  survey  of  Kotzebue  LRRS  was  conducted  in  1993  to  evaluate  current  site  conditions,  identify 
potential  areas  of  concern,  and  obtain  information  necessary  to  prepare  RI/FS  scoping  for  the  1994  IRP 
field  activities.  During  the  site  survey,  stained  soils  were  observed  beneath  the  raised  flooring  of  the 
power  plant  and  garage  area  (see  Figure  7-31).  No  previous  characterization  of  soil  associated  with  the 
power  plant  or  garage  area  had  been  conducted;  therefore,  both  the  power  plant  and  garage  were  identi¬ 
fied  as  an  area  of  concern  (AOC4)  for  investigation  during  the  1994  RI.  Later  the  site  was  designated 
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Site  SS15.  During  the  1994  RI,  site  characterization  included  a  facility  inspection  of  the  power  plant  and 
garage  and  surrounding  area,  and  shallow  subsoil  sampling. 

7.15.3.1  Power  Plant  and  Garage  Inspection.  On  20  June  1994,  an  inspection  was  conducted  of  the 
interior  of  the  power  plant  and  garage  structures  to  identify  past  operations  potentially  involving  the  use 
of  hazardous  materials.  The  inspection  included  a  survey  to  locate  any  floor  drains  that  could  provide 
a  pathway  for  hazardous  substances  to  impact  soil  beneath  the  structures. 

The  power  plant  contains  10  large  diesel-powered  generators,  formerly  used  to  supply  electricity  for  the 
facility.  Fuel  was  provided  to  these  generators  from  storage  tanks  located  west  of  the  power  plant 
through  a  system  of  piping  contained  within  a  subfloor  chamber.  A  strong  fuel  odor  was  noted  in  the 
power  plant  and  fuel  staining  was  present  at  several  locations  in  the  subfloor  chamber.  A  survey 
conducted  beneath  the  power  plant  indicated  the  presence  of  fuel  staining  on  the  underside  of  the  subfloor 
chamber  containing  the  piping.  Distinct  soil  staining  and  a  strong  petroleum  odor  were  observed  in  the 
gravel  fill  located  underneath  and  to  the  south  of  the  power  plant. 

The  garage,  located  adjacent  to  the  power  plant,  contained  a  sink  and  four  floor  drains.  The  garage 
housed  three  55-gallon  drums  containing  what  appeared  to  be  waste  oil.  No  evidence  of  leakage  from 
these  drums  was  observed  during  the  building  inspection.  A  sewer  line  that  collected  discharges  from 
the  sink  and  floor  drains  was  inspected.  The  sewer  line  is  exposed  above  ground  for  its  entire  length, 
except  where  it  crosses  under  the  access  road  (gravel  fill)  at  the  western  boundary  of  the  Composite 
Facility.  Waste  entering  the  sewer  line  from  within  the  garage  flows  north  where  it  connects  to  the  main 
sewer  line  of  the  composite  building,  approximately  70  feet  north  of  the  garage.  The  main  sewer  line 
travels  west  under  the  Composite  Facility  and  discharges  into  the  septic  building  (see  Figure  7-31).  No 
breaks  or  signs  of  past  leaking  of  the  sewer  lines  were  observed  upstream  of  the  septic  building;  there¬ 
fore,  no  soil  samples  were  collected  along  these  sections  of  the  sewer  piping. 

7.15.3.2  Site  Sampling.  During  the  1994  RI,  a  total  of  four  shallow  subsoil  samples  (AOC4-SB2,  SB3, 
SB4,  and  SB5),  and  one  deeper  soil  boring  (AOC4-SB1)  to  7  feet  below  ground  surface,  were  collected 
during  the  initial  characterization  of  Site  SS15  (Table  7-14).  Based  on  the  preliminary  diesel  range 
organics  results,  two  additional  shallow  subsoil  samples  (AOC4-SB6  and  SB8),  and  one  additional  soil 
boring  (AOC4-SB7)  to  6.3  feet  below  ground  surface,  were  collected  and  analyzed  for  diesel  range 
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organics  to  provide  a  more  comprehensive  petroleum  hydrocarbon  characterization  of  the  site.  A  sum¬ 
mary  of  maximum  detected  concentrations  identified  at  Site  SSI 5  is  provided  in  Section  4.5,  Summary 
of  Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  pro¬ 
vided  in  Appendix  L.  All  sample  station  locations  were  surveyed  for  horizontal  and  vertical  coordinates 
(see  Appendix  C). 

A  single  subsoil  sample  (AOC4-GT5-F2)  was  collected  from  engineered  fill  material  for  analysis  of 
geotechnical  parameters,  including  permeability  (ASTM  MEthod  D5084)  and  grain  size  distribution 
(ASTM  Methods  Cl 36  and  D442),  and  for  total  organic  carbon  (EPA  Method  9060).  Geotechnical 
sample  results  are  discussed  in  Section  4.6.4,  Geotechnical  Sample  Results,  and  are  provided  in  Appen¬ 
dix  E. 

7.15.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  The  primary  environmental  concern  at  Site  SSI 5  is  petroleum 
hydrocarbon  contamination  detected  in  gravel  fill.  Three  of  eight  soil  samples,  including  Samples  AOC4- 
SBl,  SB4,  and  SB5,  revealed  concentrations  of  diesel  range  organics  above  the  1,000  mg/kg  ADEC  soil 
target  level.  Sample  AOC4-SB5  provided  the  maximum  diesel  range  organic  concentration  at  10,000 
mg/kg  (see  Figure  7-32).  Elevated  gasoline  range  organics  were  identified  in  two  samples  (AOC  4-SB4 
and  SB5),  at  950  mg/kg  each.  Sample  AOC4-SB5  was  selected  to  evaluate  residual  range  organics 
concentration  and  assess  other  potential  source(s)  of  petroleum  contamination  (e.g.,  waste  oils).  The 
extraction  from  the  original  AK102  analysis  was  reanalyzed  (within  method-specific  holding  times)  using 
an  extended  AK102  method  to  quantify  residual  range  organics  between  C28  and  C40.  Results  indicate 
a  match  for  motor  oil  at  a  reported  concentration  of  1,100  mg/kg. 

In  support  of  the  1994  remedial  investigation,  a  baseline  risk  assessment  was  conducted  which  indicates 
no  unacceptable  ecological  risks  identified  for  soils  at  Site  SS15  based  on  1994  RI  results.  The  health 
risk  assessment  indicated  a  potential  risk  (i.e.,  >  10'^  risk)  to  human  health  for  soil  ingestion  (1.66E-6) 
and  inhalation  of  airborne  dust  (2.14E-6)  pathways  based  on  the  detection  of  arsenic  in  Samples  AOC4- 
SB2  at  7  mg/kg  and  AOC4-SB4  at  8  mg/kg.  Both  Sample  AOC4-SB2  and  SB4  are  located  under  the 
power  plant  structure  at  the  site  (see  Figure  7-32)  and  therefore  limit  potential  exposure  by  either 
pathway.  Although  site  soil  samples  exceed  health  based  threshold  criteria  for  arsenic  (i.e.,  4.74  mg/kg 
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Figure  7-32.  Location  of  Sample  Stations  at  Site  SS15-Garage/Power  Plant  (A0C4),  1994 
Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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for  ingestion  and  4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than  the  arithmetic  mean 
concentration  for  arsenic  measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No  known  sources  of 
arsenic  are  identified  for  Site  SSI 3  and  the  detection  of  arsenic  in  background  locations  indicate  this 
element  is  naturally  occurring.  The  average  concentration  of  arsenic  in  natural  soils  is  reportedly 
5  mg/kg,  but  can  range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.15.5  Site  Recommendations 

Petroleum  hydrocarbon  contamination  identified  in  gravel  fill  materials  at  Site  SSI 5  has  commingled  with 
contaminated  fill  associated  with  Site  SS12  Spills  No.  2  and  3;  therefore,  it  is  probable  that  final 
remediation  of  Site  SS15  can  be  incorporated  with  Site  SS12  as  contaminated  fill  materials  are  of  similar 
nature.  As  recommended  at  Site  SS12,  contaminated  fill  material  exceeding  the  ADEC  soil  target  level 
of  1,000  mg/kg  should  be  excavated  and  removed  from  the  site.  Onsite  treatment  of  contaminated  fill 
materials  is  recommended  to  reduce  petroleum  hydrocarbon  concentrations  to  levels  acceptable  for  onsite 
disposal  of  treated  soil.  The  estimated  334  cubic  yards  of  contaminated  materials  at  or  above  the  1,000 
mg/kg  ADEC  soil  target  level  are  located  in  an  area  100  feet  by  30  feet,  with  an  estimated  average  depth 
of  3  feet  (Figure  7-33). 
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Figure  7-33.  DRO  Contaminant  Source  Characterization  at  Site  SS15-Garage/Power 
Plan  (AOC4),  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.16  SITE  SS16-NAVIGATI0NAL  AID  BUILDINGS  (A0C6) 


7.16.1  Summary  of  Site  Status 

Site  SS16-Navigational  Aid  Buildings  (A0C6)  is  the  vicinity  of  the  Navigational  Aid  Buildings  (Buildings 
101  and  102)  and  surrounding  area  located  between  the  Composite  Facility  and  the  White  Alice  Site  at 
Kotzebue  LRRS.  Petroleum  hydrocarbons  detected  in  gravels  (up  to  25,000  mg/kg)  and  surface  water 
(estimated  at  0.11  mg/L)  are  the  primary  environmental  concern  at  Site  SS16.  Petroleum  hydrocarbon 
concentrations  in  gravel  fill  materials  at  Site  SS16  provide  a  potential  source  of  contamination  to  nearby 
native  vegetation  and  surface  (ponded)  water.  To  mitigate  potential  impacts  to  native  tundra  and  the 
surrounding  area,  it  is  recommended  that  contaminated  fill  material  exceeding  the  ADEC  soil  target  level 
of  1,000  mg/kg  be  excavated  and  removed  from  Site  SS16.  Onsite  treatment  of  contaminated  fill 
materials  is  recommended  to  reduce  petroleum  hydrocarbon  concentrations  to  acceptable  levels  for  the 
onsite  disposal  of  treated  soil. 

7.16.2  Site  Description 

Site  SSI 6  is  the  vicinity  of  the  Navigational  Aid  Buildings  and  surrounding  area  located  between 
the  Composite  Facility  and  the  White  Alice  Site  (Figure  7-34).  The  Navigational  Aid  Buildings  (Build¬ 
ings  101  and  102)  are  located  approximately  300  feet  apart  from  each  other  on  raised  gravel  pads,  which 
intersect  the  access  road  immediately  to  the  north.  A  small  day  tank  is  located  adjacent  to  Building  101, 
and  a  fuel  line  connecting  to  both  Building  101  and  102  travels  southeast  toward  the  Composite  Facility 
through  native  tundra.  The  site  is  located  on  the  crest  of  the  tundra  hill,  at  an  approximate  elevation  of 
148  feet  above  sea  level.  The  Navigational  Aid  Buildings  are  separated  by  areas  of  ponded  water  which 
form  in  low  lying  areas  in  native  mndra.  Surface  drainage  at  the  site  is  directed  to  the  southwest,  where 
the  tundra  hill  slopes  moderately  towards  Kotzebue  Sound  (see  Figure  7-34). 

7.16.3  IRP  Investigation  Sununary 

In  1993,  a  site  survey  of  Kotzebue  LRRS  was  conducted  to  evaluate  current  site  conditions,  identify 
potential  areas  of  concern,  and  obtain  information  necessary  to  prepare  RI/FS  scoping  documents  for  the 
1994  IRP  field  activities.  During  the  site  survey,  limited  soil  staining  was  identified  at  Navigational  Aid 
Building  102.  During  a  1993  Environmental  Site  Assessment  conducted  at  Building  101,  petroleum 
hydrocarbons  were  detected  in  soil  (up  to  4,300  mg/kg),  adjacent  to  the  small  day  tank  (Shannon  and 
Wilson,  Inc.  1993).  Due  to  the  detection  of  diesel  range  organics  in  soil,  the  Navigational  Aid  Buildings 
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-34.  Location  of  Site  SS16-Navigational  Aid  Buildings  (AOC6),  Kotzebue  LRRS,  Alaska. 


and  surrounding  area  were  identified  as  an  area  of  concern  (AOC6)  for  investigation  during  the  1994  RI. 
The  site  was  formally  named  Site  SS16  during  the  1994  RI.  The  1994  RI  included  a  building  inspection, 
a  survey  of  the  surrounding  area,  and  the  collection  of  soil,  sediment,  and  surface  water  samples  at 
Site  SS16. 


7.16.3.1  Navigational  Aid  Buildings  (101  and  102)  Inspection.  On  20  June  1994,  structures  were 
inspected  for  indications  of  past  operations  involving  the  potential  use  or  storage  of  hazardous  materials. 
Building  101  was  posted  with  a  sign  indicating  that  the  structure  contained  experimental  equipment 
belonging  to  the  Geophysical  Institute  at  the  University  of  Alaska.  Access  to  the  interior  of  this  building 
was  not  available.  Inspection  of  the  exterior  of  this  building  identified  the  presence  of  a  small  day  tank 
on  the  north  side  of  the  structure  (Figure  7-35).  The  only  piping  leading  into  the  structure  were  fuel 
supply  lines  from  the  day  tank.  Stained  soil  was  not  observed  under  or  adjacent  to  this  structure. 

Building  102  formerly  housed  a  transformer  and  backup  generator  used  to  power  the  navigational  aid  light 
located  on  the  roof.  No  operational  equipment  was  present  at  this  location.  One  large  transformer  was 
still  located  in  the  building.  A  label  on  the  transformer  indicated  it  was  drained  and  cleaned  in  August 
1992.  This  building  was  also  equipped  with  a  day  tank  used  to  fuel  the  backup  generator.  This  day  tank, 
now  removed,  was  located  at  the  southwest  corner  of  the  building.  A  fuel  line  connected  the  day  tanks 
at  the  Navigational  Air  Buildings  101  and  102  to  the  fuel  distribution  system  at  the  main  facility  (see 
Figure  7-35).  The  building  does  not  contain  stored  chemicals,  supplies,  or  equipment.  An  area  of 
stained  soil  was  present  north  of  the  building  near  the  road  and  was  included  in  the  characterization  of 
the  site. 

7.16.3.2  Site  Sampling.  Figure  7-35  provides  1994  RI  sample  locations  at  Site  SS16.  During  the  1994 
RI,  two  shallow  subsoil  samples  were  collected  from  locations  adjacent  to  Building  101  (Table  7-15). 
A  third  shallow  subsoil  sample  (AOC6-SB7)  was  collected  and  submitted  for  diesel  range  organics 
(Method  AK102)  analysis,  based  on  field  screening  evidence  of  petroleum  hydrocarbon  contamination 
(see  Figure  7-35). 

Two  subsoil  samples  were  collected  for  geotechnical  parameters,  including  permeability  (ASTM  Method 
D5084)  and  grain-size  distribution  (ASTM  Methods  C136  and  D442),  and  for  total  organic  carbon  (EPA 
Method  9060).  Sample  AOC6-GT3-T  was  collected  from  native  tundra  and  Sample  AOC6-GT4-F  was 
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Figure  7-35.  Location  of  Sampie  Stations  at  Site  SS16-Navigational  Aid  Buildings 
(AOC6),  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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collected  from  engineered  fill  material  to  estimate  critical  parameters  regarding  contaminant  transport  in 
these  lithologies  (see  Figure  7-35).  Geotechnical  sample  results  are  discussed  in  Section  4.6.4,  Geotech¬ 
nical  Sample  Results,  and  are  provided  in  Appendix  E. 

Site  characterization  at  Building  102  included  the  collection  of  three  shallow  subsoil  samples  (see  Ta¬ 
ble  7-15).  A  field  decision  was  made  to  collect  a  surface  water  and  sediment  sample  due  to  a  slight  sheen 
observed  on  the  surface  of  ponded  water  which  drained  the  site  (see  Figure  7-35).  The  surface  water  and 
sediment  sample  were  analyzed  for  the  same  parameters  chosen  to  characterize  soil.  A  summary  of  maxi¬ 
mum  detected  concentrations  identified  at  Site  SSI 6  is  provided  in  Section  4.5,  Summary  of  Analytical 
Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI  are  provided  in 
Appendix  L.  All  sample  station  locations  were  surveyed  for  horizontal  and  vertical  coordinates  (see 
Appendix  C). 

7.16.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  Petroleum  hydrocarbons  detected  in  soil  and  surface  water  are 
the  primary  environmental  concern  at  Site  SS16. 

7.16.4.1  Soil/ Sediment.  One  of  three  soil  samples  (Sample  AOC6-SB7  at  4,200  mg/kg)  collected  at 
Building  101  revealed  diesel  range  organics  concentrations  above  the  1,000  mg/kg  ADEC  target  level  for 
soil.  During  a  previous  site  investigation,  a  sample  located  on  the  east  side  of  the  above-ground  day  tank 
revealed  a  concentration  of  4,200  mg/kg  (see  Figure  7-35). 

Two  of  three  soil  samples  collected  at  Building  102  revealed  diesel  range  organics  concentrations  above 
the  1,000  mg/kg  ADEC  target  level  for  soil,  including  Samples  AOC6-SB3  at  1,500  mg/kg  and  AOC6- 
SB5  at  25,000  mg/kg  (see  Figure  7-35).  Sample  AOC6-SB3  and  Sample  AOC6-SB5  were  selected  to 
evaluate  residual  range  organics  concentrations  and  assess  other  potential  source(s)  of  petroleum  hydro¬ 
carbon  contamination  (e.g.,  waste  oils).  Extracts  from  the  original  AK102  analyses  were  reanalyzed 
(within  method-specific  holding  times)  using  an  extended  AK102  method  to  quantify  hydrocarbons  be¬ 
tween  C28  to  C40.  Residual  range  organics  was  detected  in  Sample  AOC6-SB3  at  1,300  mg/kg.  How¬ 
ever,  in  the  laboratory  analyst’s  opinion,  the  result  was  not  a  match  for  motor  oil.  Sample  AOC6-SB5 
revealed  a  residual  range  organics  concentration  of  830  mg/kg,  compared  to  25,000  mg/kg  detected  in 
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the  same  sample  for  diesel  range  organics.  Sediment  sample  AOC6-SD1  revealed  diesel  range  organics 
at  3,500  mg/kg. 

In  support  of  the  1994  RI,  a  baseline  risk  assessment  was  conducted.  No  significant  ecological  risks  were 
identified  for  soil  at  Site  SS16  based  on  the  1994  RI  results.  The  health  risk  assessment  indicated  a 
potential  risk  to  human  health  (i.e.,  >  10'^  risk)  for  the  soil  ingestion  pathway,  based  on  the  detection 
of  PCB  (Aroclor  1254)  in  one  of  five  samples  (Sample  AOC6-SB5)  at  0.05  mg/kg  (see  Figure  7-35). 
The  baseline  risk  assessment  incorporated  a  number  of  conservative  assumptions,  including  the  frequency 
at  which  recreational  and  subsistence  users  may  be  exposed  to  contaminants  (e.g.,  assumes  exposure 
every  day  during  the  four  summer  months  when  contact  with  contaminants  is  not  limited  by  frozen 
ground  and/or  snow  cover).  Based  on  the  conservative  nature  of  the  baseline  risk  assessment,  the  limited 
detection  of  Aroclor  1254  at  the  site,  and  the  fact  that  the  concentration  of  Aroclor  1254  is  well  below 
the  U.S.  EPA  Region  10  PCB  cleanup  criteria  established  at  10  mg/kg  for  soil  at  Kotzebue  LRRS  (EPA 
1987),  no  remedial  action  directed  at  PCBs  is  recommended.  The  health  risk  assessment  indicated  a 
potential  risk  to  human  health  for  soil  ingestion  (2.11E-6)  and  inhalation  of  airborne  dust  (2.14E-6) 
pathways  based  on  the  detection  of  arsenic  in  Sample  AOC6-SB2  at  6  mg/kg,  AOC6-SD1  at  5  mg/kg  and 
AOC6-SB5  at  5  mg/kg.  Although  site  soil  samples  exceed  health  based  threshold  criteria  for  arsenic 
(i.e.,  4.74  mg/kg  for  ingestion  and  4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than  the 
arithmetic  mean  concentration  of  arsenic  measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No 
known  sources  of  arsenic  are  identified  for  Site  SS16  and  the  detection  of  arsenic  in  background  locations 
indicate  this  element  is  naturally  occurring.  The  average  concentration  of  arsenic  in  natural  soils  is 
reportedly  5  mg/kg,  but  can  range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.16.4.2  Surface  Water.  Diesel  range  organics  at  an  estimated  concentration  of  0. 1 1  mg/L  was  detected 
in  Sample  AOC6-SW1,  exceeding  the  0.015  mg/L  ADEC  Water  Quality  Criteria  for  petroleum  hydro¬ 
carbons  in  surface  water  (ADEC  1995).  A  slight  sheen  was  observed  on  the  water  surface  at  the  time 
of  sample  collection.  The  baseline  risk  assessment  indicated  a  potential  ecological  risk  (i.e.,  hazard 
quotient  >  1)  for  the  water  intake  pathway  based  on  the  detection  of  manganese  in  Sample  AOC6-SW1 
at  0.27  mg/L  (USAF  1995b).  The  baseline  ecological  risk  assessment  incorporated  a  number  of  conser¬ 
vative  assumptions,  including  the  assumption  for  caribou  that  a  given  animal  would  be  present  in  the 
vicinity  of  Kotzebue  LRRS  for  2  months  every  year.  This  is  a  very  conservative  assumption  considering 
the  fact  that  the  animals  that  have  been  sighted  in  the  Kotzebue  vicinity  during  recent  years  have  been 
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migrating  and  would  be  likely  to  remain  within  the  influence  of  contaminants  detected  at  Kotzebue  LRRS 
for  only  short  periods  of  time. 

7.16.5  Site  Recommendations 

Petroleum  hydrocarbons  in  gravel  fill  materials  at  Site  SS16  presents  a  potential  source  of  contamination 
to  nearby  native  vegetation  and  surface  (ponded)  water.  To  mitigate  potential  impacts  to  native  tundra 
and  the  surrounding  area,  it  is  recommended  that  contaminated  fill  material  exceeding  the  ADEC  soil 
target  level  of  1,000  mg/kg  be  excavated  and  removed  from  Site  SS16.  Onsite  treatment  of  contaminated 
fill  materials  is  recommended  to  reduce  petroleum  hydrocarbon  concentrations  to  acceptable  levels  for 
the  onsite  disposal  of  treated  soil.  The  estimated  volume  of  93  cubic  yards  of  contaminated  material  at 
or  above  the  1,000  mg/kg  ADEC  soil  target  level  are  located  in  an  area  25  feet  by  25  feet,  with  an 
average  depth  of  4  feet  at  Navigational  Aid  Building  101  and  an  estimated  volume  of  16  cubic  yards 
located  in  an  area  12  feet  by  9  feet  and  10  feet  by  10  feet  at  Navigational  Aid  Building  102  (Figure  7-36). 
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Figure  7-36.  DRO  Contaminant  Source  Characterization  for  Site  SS16-Navigational 
Aid  Buildings  (A0C6),  1994  Remedial  Investigation,  Kotzebue  LRRS, 
Alaska. 
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7.17  SITE  SS17-BUILDING  102 


7.17.1  Summary  of  Site  Status 

Site  SSI  7-Building  102  is  a  72  square  foot  area  of  stained  soil,  located  in  a  gravel  driveway  at  the  Navi¬ 
gational  Aid  Building  (Building  102).  Site  SS17  was  formally  identified  by  the  USAF  based  on  prelimi¬ 
nary  PCB  field  screening  results  which  identified  PCBs  in  stained  soil.  However,  subsequent  analytical 
results  for  soil  samples  collected  from  the  stained  soil  do  not  indicate  the  presence  of  PCBs  at  the  site. 
It  is  suspected  that  elevated  concentrations  of  petroleum  hydrocarbons  interfered  with  the  PCB  field  test 
kits,  causing  a  false  positive  result.  The  area  of  stained  soil  at  Site  SS17  is  included  in  the  charac¬ 
terization  of  Site  SS16  (see  Section  7.16,  Site  SS16-Navigational  Aid  Buildings);  therefore,  no  further 
action  is  recommended  at  Site  SS17.  A  No  Further  Action  Decision  Document  will  be  prepared  for 
Site  SS17. 

7.17.2  Site  Description 

Site  SS17  is  an  area  of  stained  soil  approximately  6  feet  by  12  feet,  located  in  a  gravel  driveway  at  the 
Navigational  Aid  Building  (Building  102).  The  area  of  stained  soils  extends  from  the  gravel  drive 
entrance  to  the  edge  of  the  facility  access  road  (Figure  7-37).  This  site  is  incorporated  in  the  charac¬ 
terization  of  Site  SS16-Navigational  Aid  Buildings  (see  Section  7.16,  Navigational  Aid  Buildings). 

7.17.3  IRP  Investigation  Summary 

During  the  1994  RI,  two  surface  soil  samples  were  collected  from  within  an  area  of  stained  soils  approx¬ 
imately  6  feet  by  12  feet,  located  at  the  Navigational  Aid  Building  (Building  102)  (Figure  7-38).  The 
samples  were  screened  for  PCBs  using  Dexsil  CLOR-N-SOIL™  field  test  kits.  The  PCB  field  test  kits 
provide  a  colorimetric  indication  of  PCB  concentrations  equal  to  or  greater  than  50  mg/kg  in  soil.  Field 
screening  results  detected  PCBs  in  both  soil  samples  collected  from  the  stained  soil.  Based  on  these 
preliminary  findings,  the  USAF  formally  identified  the  area  of  stained  soils  as  Site  SS17-Building  102. 

During  the  1994  RI,  a  soil  sample  (AOC6-SB3)  was  collected  from  the  area  of  stained  soil  at  Build¬ 
ing  102.  Sample  AOC6-SB3  was  analyzed  for  diesel  range  organics  (Method  AK102),  volatile  organic 
compounds  (EPA  Method  SW  8260),  semivolatile  organic  compounds  (EPA  Method  SW  8270),  pesticide 
and  PCBs  (EPA  Method  SW  8081),  and  metals  (EPA  Method  6010  series).  No  PCBs  were  detected  in 
Sample  AOC6-SB3.  It  is  suspected  that  the  petroleum  hydrocarbon  contamination  found  in  stained  soils 
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Figure  7-37.  Location  of  Site  SS17-Building  102,  Kotzebue  LRRS,  Alaska. 
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Figure  7-38.  Location  of  Sample  Stations  at  Site  SS17-Building  102  (A0C6), 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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interfered  with  the  PCB  field  test  kit,  causing  false  positive  results.  A  summary  of  maximum  detected 
concentrations  identified  in  the  single  soil  sample  collected  at  Site  SSI 7  is  provided  in  Section  4.5, 
Summary  of  Analytical  Results;  Tables  4-12  through  4-21.  All  sample  analytical  results  for  the  1994  RI 
are  provided  in  Appendix  L.  The  sample  station  location  was  surveyed  for  horizontal  and  vertical 
coordinates  (see  Appendix  C). 

7.17.4  Remainii^  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  Petroleum  hydrocarbon  contamination  in  gravel  fill  material 
is  the  only  environmental  concern  at  the  site.  Diesel  range  organics  were  detected  in  Sample  AOC6-SB3 
at  1,500  mg/kg,  exceeding  the  1,000  mg/kg  ADEC  soil  target  level. 

7.17.5  Site  Reconunendations 

Analytical  results  did  not  indicate  PCBs  are  present  in  the  stained  soil  associated  with  Site  SS17.  The 
area  of  stained  soil  at  Site  SS17  is  included  in  the  characterization  of  Site  SS16  (see  Section  7.16,  Site 
SS16-Navigational  Aid  Buildings);  therefore,  no  further  action  is  recommended  at  Site  SS17.  A  No 
Further  Action  Decision  Document  will  be  prepared  for  Site  SS17. 
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7.18  SITE  SS18-TRUCK  FILL  STAND  (AOCll) 


7.18.1  Summary  of  Site  Status 

Site  SS  18-Truck  Fill  Stand  (AOCll)  is  the  location  of  a  truck  fill  stand  located  north  of  the  active  radar 
dome,  adjacent  to  the  facility  access  road.  Petroleum  hydrocarbons  in  gravel  fill  (up  to  9,900  mg/kg) 
and  native  soils  (up  to  67,000  mg/kg)  is  the  primary  environmental  concern  at  Site  SS18.  Site  SS18  has 
impacted  native  tundra  along  a  drainage  pathway  which  directs  runoff  from  the  site  to  the  southwest.  It 
is  recommended  that  gravel  fill  materials  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be  exca¬ 
vated  and  removed  from  the  site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to 
reduce  petroleum  hydrocarbon  concentrations  to  acceptable  levels  for  the  onsite  disposal  of  treated  soils. 
Limited  remedial  action  is  recommended  for  native  soils  impacted  by  the  site,  including  natural  attenu¬ 
ation  and  long-term  soil  monitoring  to  evaluate  environmental  restoration  once  source  materials  have  been 
removed  from  the  site.  The  natural  attenuation  and  long-term  monitoring  alternative  represents  a  non- 
invasive,  non-destructive  alternative  to  material  removal  or  other  approaches  that  would  negatively  impact 
the  fragile  tundra  environment. 

7.18.2  Site  Description 

Site  SSI 8  is  the  location  of  a  truck  fill  stand  located  north  of  the  active  radar  dome,  adjacent  to  the 
facility  access  road  (Figure  7-39).  The  site  consists  of  an  approximate  10  foot  by  8  foot  gravel  pad, 
approximately  5  feet  thick.  Piping  from  a  fuel  delivery  system  emerges  from  a  concrete  form  situated 
atop  the  gravel  pad.  The  site  has  moderate  drainage,  with  runoff  from  the  site  directed  along  a  drainage 
pathway  to  the  southwest. 

7.18.3  IRP  Investigation  Sunnnary 

During  the  1994  RI,  a  truck  fill  stand  was  identified  north  of  the  active  radar  dome,  adjacent  to  the 
facility  access  road.  Visual  and  olfactory  evidence  of  petroleum  hydrocarbon  contamination  was  identi¬ 
fied  within  the  gravel  fill  material  and  along  a  drainage  pathway  which  directs  runoff  from  the  site  to  the 
southwest.  No  dead  vegetation  was  observed  along  the  drainage  pathway.  The  USAF  identified  the  site 
as  an  area  of  concern  (AOCl  1)  for  investigation  during  the  1994  RI.  Later  the  USAF  formally  identified 
the  site  as  SSI  8-Truck  Fill  Stand. 
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-39.  Location  of  Site  SS18-Truck  Fill  Stand  (AOCll),  Kotzebue  LRRS,  Alaska. 


During  the  1994  RI,  characterization  of  Site  SS18  included  soil  sampling  in  gravel  fill  and  native  tundra 
materials  (Figure  7-40).  Five  shallow  subsoil  and  two  surface  soil  samples  were  collected  for  gasoline 
range  organics  (Method  AKIOI)  and  diesel  range  organics  (Method  AK102)  analysis.  In  addition,  two 
of  seven  samples  were  submitted  for  volatile  organic  compounds  (EPA  Method  SW  8260),  semivolatile 
organic  compounds  (EPA  Method  SW  8270),  and  metals  (EPA  Method  6010  series).  A  summary  of 
maximum  detected  concentrations  identified  at  Site  SS16  is  provided  in  Section  4.5,  Summary  of 
Analytical  Results;  Tables  4-12  through  4-16.  All  sample  analytical  results  for  the  1994  RI  are  provided 
in  Appendix  L.  All  sample  station  locations  were  surveyed  for  horizontal  and  vertical  coordinates  (see 
Appendix  C). 

7.18.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  Petroleum  hydrocarbon  contamination  in  gravel  fill  and  native 
tundra  materials  is  the  primary  environmental  concern  at  Site  SS18.  Four  of  seven  soil  samples  revealed 
elevated  gasoline  range  organics,  including  Sample  AOCll-SSl  at  980  mg/kg.  Sample  AOC11-SB2  at 
2,100  mg/kg.  Sample  AOCll-SBl  at  1,500  mg/kg,  and  Sample  AOC11-SB3  at  920  mg/kg  (see 
Figure  7-40).  Five  of  seven  soil  samples  contained  diesel  range  organics  in  excess  of  the  1,000  mg/kg 
ADEC  soil  target  level,  with  a  maximum  concentration  observed  in  Sample  AOC6-SS2  of  67,000  mg/kg 
(see  Figure  7-40).  In  support  of  the  1994  remedial  investigation,  a  baseline  risk  assessment  was  con¬ 
ducted  which  indicates  no  significant  ecological  risks  were  identified  for  soil  at  Site  SS18.  The  health 
based  risk  assessment  indicated  a  potential  risk  to  human  health  for  soil  ingestion  (1 .66E-6)  and  inhalation 
of  airborne  dust  (2.14E-6)  pathways  based  on  the  detection  of  arsenic  in  Sample  AOCll-SBl/2  at 
7  mg/kg.  Although  site  soil  samples  exceed  health  based  threshold  criteria  for  arsenic  (i.e.,  4.74  mg/kg 
for  ingestion  and  4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than  the  arithmetic  mean 
concentration  of  arsenic  measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No  known  sources  of 
arsenic  are  identified  for  Site  SSI 8  and  the  detection  of  arsenic  in  background  locations  indicate  this 
element  is  naturally  occurring.  The  average  concentration  of  arsenic  in  natural  soils  is  reportedly 
5  mg/kg,  but  can  range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.18.5  Site  Recommendations 

Site  SSI 8  has  contaminated  fill  material  and  impacted  native  tundra  along  a  drainage  pathway  (see  Figure 
7-40).  It  is  recommended  that  gravel  fill  materials  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg 
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Figure  7-40.  Location  of  Sample  Stations  at  Site  SS18-Truck  Fill  Stand  (AOCll), 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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be  excavated  and  removed  from  the  site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended 
to  reduce  petroleum  hydrocarbon  concentrations  to  acceptable  levels  for  the  onsite  disposal  of  treated 
soils.  The  estimated  278  cubic  yard  of  contaminated  material  at  or  above  the  1,000  mg/kg  ADEC  target 
level  are  located  in  an  area  50  by  30  feet,  with  an  estimated  average  depth  of  5  feet  (Figure  7-41). 

Limited  action  is  recommended  for  native  soils  impacted  by  the  site,  including  natural  attenuation  and 
long-term  soil  monitoring  to  evaluate  environmental  restoration  once  source  materials  have  been  removed 
from  the  site.  The  natural  attenuation  and  long-term  monitoring  alternative  represents  a  non-invasive, 
non-destructive  alternative  to  material  removal  or  other  approaches  that  would  negatively  impact  the 
fragile  tundra  environment.  Biannual  monitoring  is  recommended  for  native  tundra  impacted  at  Site  SSI 8, 
including  visual  inspection  and  photographs  to  document  site  conditions  once  suspected  source  materials 
have  been  removed.  Monitoring  should  incorporate  limited  soil  sample  collection  for  diesel  range 
organics  to  evaluate  the  effectiveness  of  the  natural  attenuation  alternative.  Soil  sample(s)  should  be 
collected  from  location(s)  (in  native  tundra)  which  revealed  elevated  DRO  concentrations  during  the  1994 
RI  to  assure  appropriate  comparison  between  monitoring  events.  Data  obtained  from  biannual  monitoring 
should  be  evaluated  to  determine  the  effectiveness  of  natural  attenuation  and  to  assess  the  need  and/or 
requirements  for  subsequent  monitoring  of  Site  SS18. 
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Figure  7-41.  DRO  Contaminant  Source  Characterization  at  Site  SS18-Truck  Fill  Stand 
(AOCll),  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.19  SITE  SS19-PCB  SPILL  SOUTH  FENCE  (AOC12) 


7.19.1  Summary  of  Site  Status 

Site  SS18-PCB  Spill  South  Fence  (AOC12)  is  a  small  (100  square  foot)  but  distinct  area  of  stained  soil 
in  gravel  fill  material  located  approximately  30  feet  west  of  the  active  radar  dome.  Petroleum  hydro¬ 
carbons  in  gravel  fill  (up  to  27,000  mg/kg)  is  the  primary  environmental  concern  at  Site  SS18.  Petroleum 
hydrocarbon  concentrations  in  gravel  fill  materials  at  Site  SS19  represent  a  potential  source  of  contam¬ 
ination  to  nearby  native  vegetation.  To  mitigate  the  potential  impact  to  native  tundra,  it  is  recommended 
that  gravel  fill  materials  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and  removed 
from  the  site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended,  to  reduce  petroleum 
hydrocarbon  concentrations  to  acceptable  levels  for  the  onsite  disposal  of  treated  soils. 

7.19.2  Site  Description 

Site  SSI 8  is  a  small  (100  square  foot)  but  distinct  area  of  stained  soil  in  gravel  fill  material  located 
approximately  30  feet  west  of  the  active  radar  dome  (Figure  7-42).  Facility  fencing  transects  the  stained 
soil  area.  The  site  moderately  slopes  to  the  west  where  the  edge  of  the  gravel  pad  contacts  native  tundra. 
Surface  runoff  from  the  site  is  to  the  southwest  through  native  tundra. 

7.19.3  IRP  Investigation  Sununary 

During  the  1994  RI,  a  small  but  distinct  area  of  stained  soil  (gravel  fill  material)  was  identified  approxi¬ 
mately  30  feet  west  of  the  active  radar  dome.  Visual  and  olfactory  evidence  of  petroleum  hydrocarbon 
contamination  was  observed  in  gravel  fill  materials.  No  evidence  of  petroleum  hydrocarbon  contam¬ 
ination  was  found  in  native  soils  adjacent  to  the  site.  The  USAF  identified  the  site  as  an  area  of  concern 
(AOC12)  for  investigation  during  the  1994  RI.  Two  surface  soil  samples  were  collected  from  within 
the  area  of  stained  soil  and  screened  for  PCBs  using  Dexsil  CLOR-N-SOIL^^  field  test  kits.  The  Dexsil 
field  test  kits  provide  a  colorimetric  indication  of  PCB  concentrations  equal  to  or  greater  than  50  mg/kg 
in  soil.  Field  screening  results  indicated  PCBs  detected  in  one  of  the  two  soil  samples  tested.  Based  on 
field  screening  results,  the  USAF  formally  identified  the  area  of  stained  soil  as  Site  SS19-PCB  Spill  South 
Fence. 

During  the  1994  RI,  a  soil  sample  (AOC12-SS1)  was  collected  from  the  area  of  stained  soil  along  the 
fence  adjacent  to  the  active  radar  dome  (Figure  7-43).  The  soil  sample  was  analyzed  for  diesel  range 
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-42.  Location  of  Site  SS19-PCB  Spill  South  Fence  (A0C12),  Kotzebue  LRRS,  Alaska. 


LEGEND 

•  Soil  Sample 


V  I  Composite 
Facility 


•<2' 


To  Kotzebue , 


'^^-x  /-"Oj 

y  /  \  ' 


/  \ 


Site'  \ 
SS19  \ 


\  \  ^  /  y 


DIESEL  RANGE  ORGANICS 
(Method  AK102)  SUMMARY  TABLE 

Sample  Depth  (ft)  DRO[mgykgl 

AOC12-SS1  <1.0  27.000 


/  / 
i  \ 

\  To  Lake 

\\\ 

\  \ 

\ 

3  \ 

\ 


Figure  7-43.  Location  of  Sample  Stations  at  Site  SS19-PCB  Spill  South  Fence  (AOC12), 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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organics  (Method  AK102),  volatile  organic  compounds  (EPA  Method  SW  8260),  semivolatile  organic 
compounds  (EPA  Method  SW  8270),  and  pesticides  and  PCBs  (EPA  Method  SW8081).  PCBs  were  not 
detected  in  Sample  AOC12-SS1.  It  is  suspected  that  the  elevated  concentrations  of  petroleum  hydro¬ 
carbons  interfered  with  the  PCB  field  test  kit,  causing  a  false  positive  result.  A  summary  of  maximum 
detected  concentrations  identified  at  Site  SS19  is  provided  in  Section  4.5,  Summary  of  Analytical  Results; 
Tables  4-12  through  4-16.  All  sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L. 
Figure  4-43  provides  1994  RI  sample  station  locations  at  Site  SS19.  All  sample  station  locations  were 
surveyed  for  horizontal  and  vertical  coordinates  (see  Appendix  C). 

7.19.4  Remaining  Site  Concerns 

No  significant  ecological  or  human  health  risks  were  identified  for  soil  at  Site  SSI 9.  State  and  federal 
ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or  Relevant  and 
Appropriate  Requirements.  Petroleum  hydrocarbon  contamination  in  gravel  fill  is  the  primary  environ¬ 
mental  concern  at  Site  SS19.  Soil  sample  AOC12-SS1  contained  diesel  range  organics  at  27,000  mg/kg, 
exceeding  the  1,000  mg/kg  ADEC  soil  target  level  for  Kotzebue  LRRS  (see  Figure  4-43). 

7.19.5  Site  Recommendations 

Petroleum  hydrocarbon  concentrations  in  gravel  fill  materials  at  Site  SS19  provide  a  potential  source  of 
contamination  to  nearby  native  vegetation.  To  mitigate  the  potential  impact  to  native  tundra  it  is  recom¬ 
mended  that  gravel  fill  materials  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and 
removed  from  the  site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to  reduce 
petroleum  hydrocarbon  concentrations  to  acceptable  levels  for  the  onsite  disposal  of  treated  soils.  The 
estimated  12  cubic  yards  of  contaminated  material  at  or  above  the  1,000  mg/kg  ADEC  soil  target  level 
are  located  in  an  area  10  by  10  feet,  with  an  average  estimated  depth  of  3  feet  (Figure  7-44). 


341 


PCB  Spill  South  Fence 
Source  Characterization 


Estimated 

Source  Area  (ft^) 

lOx  10 

Estimated 

Source  Depth  (ft) 

3.0 

Estimated 

Source  Volume  (yd^) 

12 

Detected  Hazardous 

Diesel  Range 

Constituents 

Organics 

Reiease  Data 

/  / 

/  / 

1  \ 
\^\ 
To  Lak^  \  \ 

\  \ 


Type:  Suspected  Diesel  Fuel,  Oil 
Timing:  Unknown 
Volume:  Unknown 


-O' 


To  Kotzebue , 


Approximate  Limit  ■ 
of  Engineered  Rll 


\ 

\  \ 

\ 

\  \ 


NOTE: 

Estimates  of  source  areas,  depths, 
and  volume  are  based  on  an  ADEC 
DRO  target  level  of  1 ,000  mg/kg. 


Figure  7-44.  DRO  Contaminant  Source  Characterization  at  Site  SS19-PCB  Spill  South 
Fence  (A0C12),  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.20  AOC2-POLLINE 


7.20.1  Summary  of  Site  Status 

AOC2-POL  Line  is  a  2-inch  diameter  steel  pipeline  used  to  transport  diesel  fuel  from  the  former  beach 
fuel  storage  tanks  to  the  Composite  Facility.  Petroleum  hydrocarbons  in  soil  (at  5,100  mg/kg)  is  the 
primary  environmental  concern  at  the  site.  Petroleum  hydrocarbon  contamination  was  limited  to  Sample 
AOC2-SB1,  collected  from  the  upper  end  of  the  accessible  pipeline  where  it  enters  the  gravel  fill. 
However,  this  sample  location  is  located  within  Site  SS  12-Spills  No.  2  and  3,  and  the  detection  of 
petroleum  hydrocarbons  in  sample  AOC2-SB1  is  likely  residual  contamination  from  Spills  No.  2  and  3 
(see  Section  7.12,  Site  SS12-Spills  No.  2  and  3).  Based  on  results  from  a  POL  Line  survey  indicating 
no  holes  or  breaks  in  the  pipeline  and  no  evidence  of  leaking  or  stressed  vegetation  along  the  pipeline, 
no  further  action  is  recommended  at  AOC2-POL  Line.  The  POL  Line  is  not  formally  identified  as  a  site 
at  Kotzebue  LRRS;  therefore,  no  closure  documents  are  required. 

7.20.2  Site  Description 

The  POL  line  is  a  2-inch  diameter  steel  pipeline  used  to  transport  diesel  fuel  from  the  former  beach  fuel 
storage  tanks  to  the  Composite  Facility.  The  POL  Line  runs  from  the  beach  area  uphill  to  the  main 
facility  (Figure  7-45). 

7.20.3  IRP  Investigation  Summary 

Previous  investigations  have  not  included  an  assessment  of  the  POL  Line  at  Kotzebue  LRRS.  Therefore, 
the  USAF  identified  the  pipeline  as  an  area  of  concern  (AOC2)  for  investigation  during  the  1994  RI. 
AOC2-POL  Line  was  characterized  during  the  1994  RI,  including  a  pipeline  survey  and  soil  sample 
collection. 

7.20.3.1  AOC2-POL  Line  Survey.  On  17  June  1994,  a  visual  survey  was  conducted  along  the  accessible 
length  of  the  pipeline  to  identify  holes,  loose  or  disconnected  joints  and  fittings,  and  any  evidence  of  past 
leaks.  Based  on  the  inspection,  the  accessible  section  of  the  POL  line  extends  from  the  gravel  fill  beneath 
the  fenced  western  perimeter  of  the  Composite  Facility,  across  the  gently  sloping  tundra  covered  hill,  to 
a  point  where  the  pipeline  crosses  the  steeper  bluff  face  to  the  beach.  Vegetation  present  on  the  bluff  is 
too  thick  to  allow  inspection  of  the  POL  line  without  removal  of  the  vegetative  cover.  The  pipeline  is 
cut  and  capped  where  it  extends  out  from  this  vegetative  cover  onto  the  beach,  approximately  100  feet 
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Figure  7-45.  Location  of  A0C2-P0L  Line,  Kotzebue  LRRS,  Alaska. 


east  of  the  pumphouse  (see  Figure  7-45).  The  piping  between  the  capped  end  and  the  pumphouse  was 
removed  at  some  point  in  the  past.  The  POL  Line  consists  of  a  2-inch  diameter  steel  pipe  with  welded 
connections.  No  holes  or  breaks  were  detected  in  the  accessible  portion  of  the  pipe  inspected.  No 
evidence  of  fuel  leaks  or  stressed  vegetation  caused  by  past  fuel  leaks  was  observed. 

7.20.3.2  Soil  Sampling.  Based  on  the  inspection  of  the  POL  Line,  three  sample  locations  were  selected 
along  the  pipeline,  including:  1)  one  sample  location  at  the  upper  end  of  the  accessible  pipeline  where 
it  enters  the  gravel  fill  (AOC2-SB1);  2)  one  sample  location  in  a  topographically  low  spot  just  up-slope 
from  the  septic  tank  building  (AOC2-SB2);  and  3)  one  sample  location  on  the  back  of  the  beach  where 
the  pipeline  is  cut  and  capped  (AOC2-SB3).  Figure  7-46  shows  the  location  of  the  POL  Line  and  asso¬ 
ciated  sample  locations.  All  samples  were  analyzed  for  diesel  range  organics  (Method  AK102),  volatile 
organic  compounds  (EPA  Method  SW8260),  semivolatile  compounds  (EPA  Method  SW  8270),  and 
pesticides  and  PCBs  (EPA  Method  SW8081).  A  summary  of  maximum  detected  concentrations  identified 
at  Site  AOC2  is  provided  in  Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12  through  4-16.  All 
sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L.  All  sample  station  locations  were 
surveyed  for  horizontal  and  vertical  coordinates  (see  Appendix  C). 

7.20.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  One  of  three  soil  samples  collected  (AOC2-SB1  at  5,100 
mg/kg)  revealed  elevated  diesel  range  organics  exceeding  the  1,000  mg/kg  ADEC  soil  target  level.  No 
significant  ecological  or  human  health  risks  were  identified  for  soils  at  Site  AOC2. 

7.20.5  Site  Recommendations 

Petroleum  hydrocarbon  contamination  was  limited  to  Sample  AOC2-SB1,  collected  from  the  upper  end 
of  the  accessible  pipeline  where  it  enters  the  gravel  fill  (see  Figure  4-46).  However,  this  sample  location 
is  located  within  Site  SS12-Spills  No.  2  and  3,  and  the  detection  of  petroleum  hydrocarbons  in  sample 
AOC2-SB1  is  likely  residual  contamination  from  Spills  No. 2  and  3  (see  Section  7.12,  Site  SS12-Spills 
No.  2  and  3).  Based  on  results  from  a  POL  Line  survey  indicating  no  holes  or  breaks  in  the  pipeline  and 
no  evidence  of  leaking  or  stressed  vegetation  along  the  pipeline,  no  further  action  is  recommended  at 
AOC2-POL  Line.  The  POL  Line  is  not  formally  identified  as  a  site  at  Kotzebue  LRRS;  therefore,  no 
closure  documents  are  required. 
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Figure  7-46.  Location  of  Sampling  Stations  at  AOC2-POL  Line,  1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 


7.21  AOC5-SMALL  DAY  TANKS 


7.21.1  Summary  of  Site  Status 

AOC5-Small  Day  Tanks  includes  nine  locations  where  small  above-ground  day  tanks  which  were 
formerly  used  throughout  the  installation  for  heating  and  equipment  operation.  Petroleum  hydrocarbons 
detected  in  soil  above  the  ADEC  soil  target  level  of  1,000  mg/kg  at  nine  day  tank  locations  are  the 
primary  environmental  concern  at  AOC5.  Formal  USAF  site  identification  is  recommended  for  AOC5- 
Small  Day  Tanks.  It  is  recommended  that  all  day  tanks  no  longer  in  use  at  Kotzebue  LRRS  be  inspected 
to  verify  that  no  fuel  remains  in  tanks  or  associated  piping  at  the  site.  Fuel  identified  (if  any)  during 
inspection  should  be  removed  and  properly  contained  to  eliminate  any  potential  for  further  release.  To 
mitigate  potential  impacts  to  native  tundra  and  eliminate  potential  human  health  or  ecological  concerns, 
it  is  recommended  that  gravel  fill  materials  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be 
excavated  and  removed  from  the  site.  Onsite  treatment  of  contaminated  fill  materials  is  recommended 
to  reduce  diesel  range  organics  to  acceptable  levels  for  the  onsite  disposal  of  treated  soil. 

7.21.2  Site  Description 

AOC5  represents  a  number  of  small  (approximately  250  gallon)  above-ground  day  tanks  which  were 
formerly  used  throughout  the  installation  for  heating  and  equipment  operation.  The  day  tanks  at  Kotzebue 
LRRS  were  reportedly  drained  of  any  remaining  fuel  in  1993.  Nine  day  tank  locations  were  investigated 
during  the  1994  RI  at  Kotzebue  LRRS  (Figure  7-47). 

7.21.3  IRP  Investigation  Siunmary 

In  1993,  a  site  survey  of  Kotzebue  LRRS  was  conducted  to  evaluate  current  site  conditions,  identify 
potential  areas  of  concern,  and  obtain  information  necessary  to  prepare  RI/FS  scoping  documents  for  the 
1994  IRP  field  activities.  No  previous  assessment  of  day  tanks  had  been  conducted  at  Kotzebue  LRRS. 
The  USAF  identified  the  small  day  tanks  (as  a  group)  as  an  area  of  concern  (AOC5-Small  Day  Tanks) 
for  investigation  during  the  1994  RI,  based  on  the  potential  for  historical  diesel  fuel  releases  due  to  spills 
(overfilling)  or  leaking  from  the  tanks  or  tank  lines. 

During  the  1994  RI,  13  day  tanks  at  nine  locations  were  characterized  by  collecting  soil  samples  to 
evaluate  the  nature  and  extent  of  potential  contamination  (Table  7-16).  Figure  7-48  identifies  the  sample 
stations  at  AOC5.  A  summary  of  maximum  detected  concentrations  identified  for  AOC5  is  provided  in 
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Figure  7-47.  Location  of  A0C5-Small  Day  Tanks,  Kotzebue  LRRS,  Alaska. 


TABLE  7-16.  1994  REMEDIAL  INVESTIGATION  ACTIVITIES  SUMMARY 
FOR  AOC5-SMALL  DAY  TANKS,  KOTZEBUE  LRRS,  ALASKA 
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Figure  7-48.  Location  of  Sample  Stations  at  AOC5-Small  Day  Tanks,  1 994  Remedial 
Investigation,  Kotzebue  LRRS,  Alaska. 
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Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12  through  4-16.  All  sample  analytical  results  for 
the  1994  RI  are  provided  in  Appendix  L.  All  sample  station  locations  were  surveyed  for  horizontal  and 
vertical  coordinates  (see  Appendix  C). 

7.21.4  Remaining  Site  Concerns 

Table  7-17  provides  a  summary  of  state  and  federal  regulatory  criteria  (ARARs)  and  risk-based  criteria 
exceeded  in  soil  during  the  1994  RI.  State  and  federal  ARARs  established  to  guide  the  1994  RI  are  at 
least  as  stringent  as  those  criteria  developed  during  previous  investigations  at  Kotzebue  LRRS  (see  Sec¬ 
tion  4.2,  Applicable  or  Relevant  and  Appropriate  Requirements). 

Petroleum  hydrocarbons  in  soil  are  the  primary  environmental  concern  associated  with  the  small  day  tanks 
(AOC5)  at  Kotzebue  LRRS.  Diesel  range  organics  detected  in  soil  at  each  of  the  nine  day  tank  locations 
revealed  concentrations  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  (see  Table  7-48). 

In  support  of  the  1994  RI,  a  baseline  risk  assessment  was  conducted  which  indicated  no  significant  risk 
to  human  health  (i.e.,  >  10'^  risk)  for  soil  at  AOC5  locations,  based  on  1994  RI  results  (USAF  1995b). 
A  potential  ecological  risk  (i.e.,  HQ  >  1)  for  the  dietary  pathway  at  day  tank  locations  2,  3,  4,  5,  and 
8  was  estimated  based  on  the  detection  of  total  xylenes  at  6.6  mg/kg,  14  rag/kg,  14  mg/kg,  35  mg/kg, 
and  19  mg/kg,  respectively.  Additionally,  a  potential  ecological  risk  was  estimated  for  the  dietary 
pathway  at  tank  locations  4,  5,  6,  and  8  based  on  the  detection  of  2-methylnaphthalene  at  57  mg/kg, 
33  mg/kg,  14  mg/kg,  and  27  mg/kg,  respectively  (see  Table  4-17). 

7.21.5  Site  Recommendations 

Formal  USAF  site  identification  is  recommended  for  AOC5-Small  Day  Tanks,  based  on  the  detected 
concentrations  of  diesel  range  organics  and  total  xylenes  in  soil.  It  is  recommended  that  all  day  tanks 
no  longer  in  use  at  Kotzebue  LRRS  be  inspected  to  verify  that  no  fuel  remains  in  tanks  or  associated 
piping  at  the  site.  Fuel  identified  (if  any)  during  inspection  should  be  removed  and  properly  contained 
to  eliminate  any  potential  for  further  release.  To  mitigate  potential  impacts  to  native  tundra  and  eliminate 
potential  human  health  or  ecological  concerns,  it  is  recommended  that  gravel  fill  materials  exceeding  the 
ADEC  soil  target  level  of  1 ,000  mg/kg  be  excavated  and  removed  from  the  site.  The  removal  of  contam¬ 
inated  fill  materials  above  the  ADEC  soil  target  level  will  include  soil  containing  total  xylenes  and  the 
limited  detection  of  chloroform.  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to 
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reduce  diesel  range  organics,  total  xylenes,  and  chloroform  to  acceptable  levels  for  the  onsite  disposal 
of  treated  soil.  The  estimated  804  cubic  yards  of  contaminated  material  at  or  above  the  1,000  mg/kg 
ADEC  soil  target  level  are  located  in  an  area  35  feet  by  20  feet  with  a  depth  of  3  feet  for  Station  2;  an 
area  140  feet  by  12  feet  with  a  depth  of  3  feet  for  Station  3;  an  area  42  ft  by  20  feet  with  a  depth  of 
3  feet  for  Station  4;  an  area  60  feet  by  40  feet  with  a  depth  of  3  feet  for  Station  5;  an  area  20  feet  by 
15  feet  with  a  depth  of  3  feet  for  Station  6;  an  area  20  feet  by  15  feet  with  a  depth  of  3  feet  for  Station  7; 
an  area  20  feet  by  12  feet  with  a  depth  of  3  feet  for  Station  8;  and  an  area  50  feet  by  15  feet  with  a  depth 
of  3  feet  for  Station  9  (Figure  7-49).  The  day  tank  located  adjacent  to  the  septic  holding  tank  (Station  #1) 
is  within  Site  SS  12-Spills  No.  2  and  3;  therefore,  native  soil  adjacent  to  the  tank  is  considered  in  the 
evaluation  of  Site  SS12.  The  day  tank  located  across  the  facility  access  road  north  of  the  Composite 
Facility  (Station  #6)  is  located  above  native  tundra;  as  such,  limited  action  is  recommended  for  native  soil 
impacted  by  this  day  tank  through  natural  attenuation  processes. 


353 


Estimates  of  source  areas,  depths, 
and  volume  are  based  on  an  ADEC 
DRO  target  level  of  1 ,000  mg/kg. 
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Figure  7-49.  DRO  Contaminant  Source  Characterization  at  AOC5-Small  Day  Tanks,  1994 
Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 


354 


7.22  AOC7-STEEL  PILINGS 


7.22.1  Summary  of  Site  Status 

AOC7-Steel  Pilings  represents  the  location  of  several  steel  pilings  located  on  the  east  side  of  the  facility 
access  road,  southeast  of  the  Composite  Facility.  Site  characterization  information  indicates  that  there 
are  no  environmental  concerns  associated  with  AOC7-Steel  Pilings.  AOC7  is  not  formally  identified  as 
a  site  at  Kotzebue  LRRS;  therefore,  no  closure  documents  are  required. 

7.22.2  Site  Description 

AOC7  represents  the  location  of  several  steel  pilings  located  on  the  east  side  of  the  facility  access  road, 
southeast  of  the  Composite  Facility  (Figure  7-50).  Buildings  identified  during  a  review  of  historical  aerial 
photographs  suggested  that  this  area  was  a  former  construction  camp  established  during  the  construction 
of  the  radar  facility.  The  site  has  been  completely  revegetated  and  reveals  relatively  poor  drainage,  which 
is  directed  to  the  northeast.  Permafrost  was  encountered  at  relatively  shallow  depths  (e.g.,  1  foot  below 
ground  surface)  in  native  soils  during  the  1994  RI. 

7.22.3  IRP  Investigation  Summary 

During  a  1993  site  survey,  several  erect  steel  pilings  were  identified  southeast  of  the  Composite  Facility 
(see  Figure  7-50).  A  review  of  historical  aerial  photographs  showed  buildings  that  suggested  this  area 
was  a  former  construction  camp.  The  area  had  not  been  characterized  during  previous  investigations  and 
the  USAF  identified  the  Steel  Pilings  as  an  area  of  concern  (AOC7)  for  investigation  during  the  1994  RI. 

During  the  1994  RI,  AOC7  was  characterized  by  visual  inspection  and  soil  sample  collection.  No 
evidence  of  site  contamination  was  observed  based  on  visual  inspection  of  the  site.  A  total  of  three 
shallow  subsoil  samples  were  collected  from  low  lying  areas  in  native  tundra  at  the  site.  Figure  7-51 
shows  the  sample  station  locations  at  AOC7.  All  samples  were  analyzed  for  diesel  range  organics 
(Method  AK102),  volatile  organic  compounds  (EPA  Method  SW8260),  semivolatile  compounds  (EPA 
Method  SW  8270),  and  pesticides  and  PCBs  (EPA  Method  SW8081).  In  addition,  two  samples  were 
submitted  for  metals  (EPA  Method  6010  series)  analysis.  A  summary  of  maximum  detected  concen¬ 
trations  identified  at  Site  AOC7  is  provided  in  Section  4.5,  Summary  of  Analytical  Results;  Tables  4-12 
through  4-16.  All  sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L.  All  sample 
station  locations  were  surveyed  for  horizontal  and  vertical  coordinates  (see  Appendix  C). 
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Figure  7-50.  Location  of  AOC7-Steel  Pilings,  Kotzebue  LRRS,  Alaska. 
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Figure  7-51 .  Location  of  Sample  Stations  at  AOC7-Steel  Pilings,  1994  Remedial 
Investigation,  Kotzebue  LRRS,  Alaska. 
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A  single  subsoil  sample  (AOC7-GT6-T)  was  collected  from  native  tundra  for  analysis  of  geotechnical 
parameters,  including  permeability  (ASTM  Method  D5084)  and  grain-size  distribution  (ASTM  Methods 
Cl 36  and  D442),  and  for  total  organic  carbon  (EPA  Method  9060).  Geotechnical  sample  results  are 
discussed  in  Section  4.6.4,  Geotechnical  Sample  Results,  and  are  provided  in  Appendix  E. 

7.22.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  No  exceedance  of  ARARs  and  no  significant  ecological  risks 
were  identified  for  soils  at  AOC7,  based  on  1994  RI  results  (USAF  1995b).  The  health  risk  assessment 
indicated  a  potential  risk  (i.e.,  >  10'^  risk)  for  soil  ingestion  (1.99E-6)  and  inhalation  of  airborne  dust 
(2.14E-6)  pathways  based  on  the  detection  of  arsenic  in  Sample  AOC7-SB1  at  5  mg/kg.  Although  site 
soil  samples  exceed  health  based  threshold  criteria  for  arsenic  (i.e.,  4.74  mg/kg  for  ingestion  and 
4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than  the  arithmetic  mean  concentration  of  arsenic 
measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No  known  sources  of  arsenic  are  identified  for 
Site  AOC7  and  the  detection  of  arsenic  in  background  location  indicate  this  element  is  naturally 
occurring.  The  average  concentration  of  arsenic  in  natural  soils  is  reportedly  5  mg/kg,  but  can  range 
from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.22.5  Site  Recommendations 

Site  characterization  information  indicates  that  there  are  no  environmental  concerns  associated  with 
AOC7-Steel  Pilings.  AOC7  is  not  formally  identified  as  a  site  at  Kotzebue  LRRS;  therefore,  no  closure 
documents  are  required. 


7.23  AOC8-WfflTE  ALICE  GARAGE 


7.23.1  Summary  of  Site  Status 

A0C8-White  Alice  Garage  is  the  location  of  a  garage  facility  located  at  the  White  Alice  Site  which 
reportedly  was  used  for  storing  and  servicing  vehicles.  Detected  concentrations  of  diesel  range  organics 
(up  to  3,500  mg/kg),  remaining  in  fill  materials  is  the  primary  environmental  concern  at  the  site.  To 
mitigate  potential  impacts  to  native  tundra  and  eliminate  any  potential  human  health  concerns,  an  interim 
remedial  action  is  recommended  so  that  gravel  fill  materials  exceeding  the  ADEC  soil  target  level  of 
1,000  mg/kg  be  excavated  and  removed  from  the  site.  The  removal  of  contaminated  fill  materials  above 
the  ADEC  soil  target  level  will  include  soil  containing  Aroclor  1260  (up  to  8.4  mg/kg).  Onsite  treatment 
of  contaminated  fill  materials  is  recommended  to  reduce  petroleum  hydrocarbons  to  acceptable  levels  for 
the  onsite  disposal  of  treated  soil. 

7.23.2  Site  Description 

AOC8  is  the  location  of  a  garage  facility  located  at  the  White  Alice  Site  (Figure  7-52).  The  White  Alice 
Garage  was  reportedly  used  for  storing  and  servicing  facility  vehicles  (USAF  1985).  The  garage  consists 
of  a  one-room,  two-story  building  with  insulated  walls  and  a  concrete  floor.  No  plumbing  or  floor 
drains  were  identified  during  inspection  of  the  garage  in  1994.  A  single  day  tank  is  located  adjacent  to 
the  northeast  comer  of  the  garage  facility. 

The  garage  area  is  situated  on  a  raised  4  to  5-foot  thick  gravel  pad  located  at  an  approximate  elevation 
of  125  feet  above  sea  level.  The  site  exhibits  moderate  drainage,  which  is  directed  to  the  west  along  the 
tundra  hill  sloping  toward  Kotzebue  Sound.  Ponded  surface  water  which  drains  the  site  locally  is  located 
immediately  to  the  north  of  the  garage  facility  (see  Figure  7-52). 

7.23.3  IRP  Investigation  Summary 

In  1993,  a  site  survey  of  Kotzebue  LRRS  was  conducted  to  evaluate  current  site  conditions,  identify 
potential  areas  of  concern,  and  obtain  information  necessary  to  prepare  RI/FS  scoping  documents  for  the 
1994  IRP  field  activities.  During  the  site  survey,  the  White  Alice  Garage  and  surrounding  area  was 
selected  as  an  area  of  concern  (AOC8-White  Alice  Garage)  for  investigation  during  the  1994  RI  based 
on  its  past  operation  history  and  lack  of  any  previous  site  characterization  information.  AOC8  was 
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Figure  7-52.  Location  of  AOC8-White  Alice  Garage,  Kotzebue  LRRS,  Alaska. 


characterized  during  the  1994  RI,  including  an  inspection  of  the  garage  facility  and  surrounding  area,  and 
collection  of  soil  samples. 

7.23.3.1  Garage  Inspection.  On  20  June  1994,  an  inspection  of  the  garage  interior  was  conducted  for 
indications  of  past  operations  involving  the  potential  use  or  storage  of  hazardous  substances.  The  White 
Alice  Garage  consists  of  a  one-room,  two-story  building  with  insulated  walls  and  a  concrete  floor.  The 
northwest  corner  of  the  room  is  partitioned  into  a  small  office  with  a  separate  exit.  The  inspection  of 
this  structure  identified  an  absence  of  any  plumbing  or  floor  drains.  This  building  is  not  presently  secure 
and  it  appears  that  local  people  or  Air  Force  contractors  have  used  the  structure  to  repair  snow  machines 
in  the  past.  There  are  no  indications  of  past  or  present  use  of  the  building  to  store  fuel  or  hazardous 
materials.  No  petroleum  odors  or  stained  soil  were  observed  under  or  around  this  structure. 

7.23.3.2  Soil  Sampling.  A  total  of  four  shallow  subsoil  samples  were  collected  for  analysis,  including 
gasoline  range  organics  (Method  AKIOI),  diesel  range  organics  (Method  AK102),  volatile  organic  com¬ 
pounds  (EPA  Method  SW8260),  semivolatile  compounds  (EPA  Method  SW  8270),  and  pesticides  and 
PCBs  (EPA  Method  SW8081).  In  addition,  two  samples  were  submitted  for  metals  (EPA  Method  6010 
series)  analysis.  Figure  7-53  shows  the  sample  locations  at  AOC8.  A  summary  of  maximum  detected 
concentrations  identified  at  Site  AOC2  is  provided  in  Section  4.5,  Summary  of  Analytical  Results; 
Tables  4-12  through  4-16.  All  sample  analytical  results  for  the  1994  RI  are  provided  in  Appendix  L. 
All  sample  station  locations  were  surveyed  for  horizontal  and  vertical  coordinates  (see  Appendix  C). 

Two  subsoil  samples  were  collected  for  geotechnical  parameters,  including  permeability  (ASTM  Method 
D5084)  and  grain-size  distribution  (ASTM  Methods  Cl 36  and  D442),  and  for  total  organic  carbon  (EPA 
Method  9060).  Sample  AOC8-GT1-T  was  collected  from  native  tundra  and  Sample  AOC8-GT2-F  was 
collected  from  engineered  fill  material  to  estimate  critical  parameters  regarding  contaminant  transport  in 
primary  site  lithologies  (see  Figure  7-53).  Geotechnical  sample  results  are  discussed  in  Section  4.6.4, 
Geotechnical  Sample  Results,  and  provided  in  Appendix  E. 

7.23.4  Remaining  Site  Concerns 

State  and  federal  ARARs  established  to  guide  the  1994  RI  are  discussed  in  Section  4.2,  Applicable  or 
Relevant  and  Appropriate  Requirements.  Petroleum  hydrocarbon  contamination  detected  in  soil  is  the 
primary  environmental  concern  at  AOC8.  Diesel  range  organics  were  detected  in  two  of  four  soil 
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Figure  7-53.  Location  of  Sample  Stations  at  A0C8-White  Alice  Tanks,  1994  Remedial 
Investigation,  Kotzebue  LRRS,  Alaska. 
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samples  which  exceed  the  ADEC  soil  target  level  of  1,000  mg/kg,  including  Sample  AOC8-SB2  at 
1,100  mg/kg  and  Sample  AOC8-SB4  at  3,500  mg/kg.  Gasoline  range  organics  were  detected  at  relatively 
low  concentrations,  with  a  maximum  concentration  of  120  mg/kg  reported  in  Sample  AOC8-SB2  (see 
Figure  7-52). 

In  support  of  the  1994  RI,  a  baseline  risk  assessment  was  conducted.  No  significant  ecological  risk  was 
identified  at  AOC8  based  on  the  1994  RI  results  (USAF  1995b).  The  health  risk  assessment  indicated 
a  potential  risk  to  human  health  (i.e.,  >  10"^  risk)  for  both  soil  ingestion  (1.95E-6)  and  dermal  contact 
(1 .63E-5)  pathways,  based  on  the  detection  of  PCB  Aroclor  1260  in  all  four  samples;  Sample  AOC8-SB1 
at  0.35  mg/kg.  Sample  AOC8-SB2  at  0.54  mg/kg.  Sample  AOC8-SB3  at  1.6  mg/kg,  and  Sample  AOC8- 
SB4  at  8.4  mg/kg.  The  baseline  risk  assessment  incorporated  a  number  of  conservative  assumptions, 
including  the  frequency  at  which  recreational  and  subsistence  users  may  be  exposed  to  contaminants  (e.g. , 
assumes  exposure  every  day  during  the  four  summer  months  when  contact  with  contaminants  is  not 
limited  by  frozen  ground  and/or  snow  cover).  Based  on  the  conservative  nature  of  the  baseline  risk 
assessment  and  the  fact  that  the  concentration  of  Aroclor  1260  is  below  the  U.S.  EPA  Region  10  PCB 
cleanup  criteria  established  at  10  mg/kg  for  soil  at  Kotzebue  LRRS  (EPA  1987),  no  remedial  action 
concerning  PCBs  in  soils  is  considered  warranted  at  the  site.  The  health  risk  assessment  indicated  a 
potential  risk  to  human  health  for  both  soil  ingestion  (2.11E-6)  and  inhalation  of  airborne  dust  (2.14E-6) 
pathways  based  on  the  detection  of  arsenic  in  Samples  AOC8-SB1  at  10  mg/kg  and  AOC8-SB3  at 
6  mg/kg.  Although  site  soil  samples  exceed  health  based  threshold  criteria  for  arsenic  (i.e.,  4.74  mg/kg 
for  ingestion  and  4.61  mg/kg  for  inhalation),  their  concentrations  are  less  than  the  arithmetic  mean 
concentration  of  arsenic  measured  in  background  soil  samples  (i.e.,  27  mg/kg).  No  known  sources  of 
arsenic  are  identified  for  Site  AOC8  and  the  detection  of  arsenic  in  background  locations  indicate  this 
element  is  naturally  occurring.  The  average  concentration  of  arsenic  in  natural  soils  is  reportedly 
5  mg/kg,  but  can  range  from  1  mg/kg  to  50  mg/kg  (EPA  1983). 

7.23.5  Site  Recommendations 

Detected  concentrations  of  diesel  range  organics  (up  to  3,500  mg/kg)  remaining  in  fill  material  is  the 
primary  environmental  concern  at  the  site.  To  mitigate  potential  impacts  to  native  tundra  and  eliminate 
any  potential  human  health  concerns,  an  interim  remedial  action  is  recommended  so  that  gravel  fill 
materials  exceeding  the  ADEC  soil  target  level  of  1,000  mg/kg  be  excavated  and  removed  from  the  site. 
The  removal  of  contaminated  fill  materials  above  the  ADEC  soil  target  level  will  include  soil  containing 
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Aroclor  1260  (up  to  8.4  mg/kg).  Onsite  treatment  of  contaminated  fill  materials  is  recommended  to 
reduce  petroleum  hydrocarbons  to  acceptable  levels  for  the  onsite  disposal  of  treated  soil.  The  estimated 
volume  of  150  cubic  yards  of  contaminated  material  at  or  above  the  1,000  mg/kg  ADEC  soil  target  level 
are  located  in  an  area  50  feet  by  20  feet,  with  an  average  estimated  depth  of  4  feet  (Figure  7-54). 
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Figure  7-54.  DRO  Contaminant  Source  Characterization  at  A0C8-White  Alice  Tanks, 
1994  Remedial  Investigation,  Kotzebue  LRRS,  Alaska. 
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7.24  AOCIO-SEPTIC  HOLDING  TANK 


7.24.1  Summary  of  Site  Status 

Primary  treatment  of  domestic  sewage  and  wastewater  at  Kotzebue  LRRS  was  provided  by  a  single  above¬ 
ground  septic  tank  located  west  of  the  Composite  Facility.  The  septic  tank  was  identified  as  an  area  of 
concern  (AOClO-Septic  Holding  Tank)  for  investigation  during  the  1994  RI  because  tank  effluent  was 
historically  discharged  into  Kotzebue  Sound  via  an  outfall  line.  A  sludge  sample  collected  from  the  base 
of  the  septic  tank  revealed  concentrations  of  volatile  and  semivolatile  compounds,  pesticides  and  PCBs, 
and  metals  which,  if  released  to  the  environment,  could  exceed  established  regulatory  and/or  risk-based 
criteria  established  for  Kotzebue  LRRS.  Further  site  assessment  is  recommended  to  determine  if  histor¬ 
ical  effluent  discharge  from  the  septic  tank  has  impacted  Kotzebue  Sound  at  or  near  the  outfall  location. 
Removal  and/or  treatment  of  sludge  material  remaining  within  the  septic  holding  tank  is  recommended. 

7.24.2  Site  Description 

Site  AOCIO  is  located  approximately  300  feet  west  of  the  Composite  Facility  (Figure  7-55).  The  site 
provided  the  primary  treatment  for  domestic  sewage  and  wastewater  at  Kotzebue  LRRS.  The  septic  tank 
is  housed  within  a  small,  raised  wood-framed  building  (Building  104).  The  capacity  of  the  septic  holding 
tank  was  not  determined  during  the  1994  RI  due  to  its  unaccessibility  within  Building  104.  The  facility 
sink  and  floor  drain  piping  connect  to  a  main  sewer  line  which  discharged  directly  into  the  septic  tank. 
Septic  tank  effluent  was  discharged  to  Kotzebue  Sound  via  an  outfall  line  (see  Figure  7-55). 

7.24.3  IRP  Investigation  Summary 

In  1994,  the  USAF  conducted  an  RI  at  Kotzebue  LRRS  which  included  an  inspection  and  sampling  at 
Site  AOCIO.  One  sludge  sample  was  collected  from  within  the  septic  tank  and  was  analyzed  for  diesel 
range  organics  (Method  AK  102),  residual  range  organics  (Method  AK102  extended),  volatile  organic 
compounds  (Method  SW  8260),  semivolatile  organic  compounds  (Method  SW  8270),  pesticides  and 
PCBs  (Method  SW  8081),  and  total  metals  (Method  SW  6010  series).  A  summary  of  maximum  detected 
concentrations  identified  at  Site  AOCIO  during  the  1994  RI  is  provided  in  Section  4.5,  Summary  of 
Analytical  Results;  Tables  4-12  through  4-16.  All  sample  analytical  results  for  the  1994  RI  are  provided 
in  Appendix  L. 
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Figure  7-55.  Location  of  AOC10-Septic  Holding  Tank,  Kotzebue  LRRS,  Alaska. 


During  the  investigation  at  Site  AOCIO,  sewer  lines  were  inspected,  including  discharges  from  sink  and 
floor  drains  at  the  main  power  plant  and  garage  facility  at  Kotzebue  LRRS.  The  sewer  line  discharging 
from  sink  and  floor  drains  is  exposed  above  ground  for  its  entire  length,  except  where  it  crosses  under 
the  access  road  (gravel  fill)  at  the  western  boundary  of  the  Composite  Facility.  Wastewater  entering  the 
sewer  line  from  within  the  garage  area  flows  north  where  it  connects  to  the  main  sewer  line  of  the 
Composite  Facility,  approximately  70  feet  north  of  the  garage.  The  main  sewer  line  travels  west  under 
the  Composite  Facility  and  discharges  into  the  septic  holding  tank.  No  breaks  or  signs  of  past  leaking 
of  the  sewer  lines  were  observed  upgradient  of  the  septic  tank;  therefore,  no  soil  samples  were  collected 
along  these  sections  of  the  sewer  piping.  The  sewer  discharge  pipe  from  the  septic  building  to  Kotzebue 
Sound  was  inspected  and  found  to  be  broken  in  two  locations.  In  addition,  large  portions  of  the  effluent 
sewer  line  had  fallen  off  their  supports.  However,  no  indication  of  stained  soils  or  stressed  vegetation 
was  observed  in  the  vicinity  of  the  broken  sections  of  pipe  and  no  soil  samples  were  collected  based  on 
inspection  observations. 


7.24.4  Remaining  Site  Concerns 

A  sludge  sample  collected  from  within  the  septic  tank  revealed  concentrations  of  volatile  and  semivolatile 
compounds,  pesticides  and  PCBs,  and  metals,  which  if  released  to  the  environment,  could  exceed  esta¬ 
blished  regulatory  and/or  risk-based  criteria  established  for  Kotzebue  LRRS.  A  summary  of  detected 
concentrations  in  septic  tank  sludge  is  provided  in  Table  7-18. 


1  TABLE  7-18.  SUMMARY  OF  DETECTED  CONCENTRATIONS  IN  SEPTIC  TANK  SLUDGE 

Analytical  Variable 

Analyte 

Detected  Concentrations 
(mg/kg) 

Volatile  Organic  Compounds 

Toluene 

24 

Total  Xylene 

11 

Semivolatile  Organic  Compounds 

Phenol 

69 

1 ,4’Dichlorobenzene 

46 

4-Methylphenol 

82 

4-Chloroaniline 

9.0 

Pesticides  and  PCBs 

Aroclor  1254 

4.2 

Aroclor  1260 

2.2 

Diesel  Range  Organics 

DROs 

8,600 

Total  Metals 

Cadmium 

30 

Chromium 

130 

Lead 

1,300 

Mercury 

4.5 

Zinc 

12,000 

The  sludge  contained  within  the  septic  tank  may  tend  to  concentrate  the  contaminants  which  were  intro¬ 
duced  and  processed  through  the  treatment  system  over  time.  As  such,  historical  effluent  discharge  to 
Kotzebue  Sound  may  not  necessarily  be  expected  at  the  concentrations  identified  above.  No  evidence  of 
breaks  or  leaks  were  identified  at  Site  AOCIO  or  from  sewer  lines  located  upgradient  of  the  septic  tank. 
Two  breaks  in  the  effluent  piping  leading  from  the  septic  tank  to  Kotzebue  Sound  were  identified  during 
inspection;  however,  no  signs  of  environmental  contamination  were  observed  at  these  locations.  No 
investigation  has  previously  been  conducted  to  assess  the  potential  for  contamination  at  the  outfall  location 
in  Kotzebue  Sound. 

7.24.5  Site  Recommendation 

It  is  recommended  that  removal  and/or  treatment  of  the  contaminated  sludge  material  remaining  within 
the  septic  holding  tank  be  conducted  to  eliminate  the  potential  for  release  to  the  environment.  It  is  also 
recommended  that  further  site  assessment  be  conducted  to  determine  if  historical  effluent  discharge  from 
the  septic  tank  has  adversely  impacted  Kotzebue  Sound  at  or  near  the  outfall  location.  Further  site 
assessment  should  include  identification  of  the  septic  tank  outfall  (i.e.,  effluent  pipe  discharge  point) 
location  in  Kotzebue  Sound  and  sediment  sample  collection  at  this  location.  It  is  recommended  that 
sediments  be  characterized  for  those  compounds  detected  in  septic  tank  sludge  including  volatile  organics, 
semivolatile  organics,  PCBs  and  pesticides,  diesel  range  organic  compounds,  and  total  metals. 
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8.0  STATUS  OF  COMMUNITY  INVOLVEMENT 


A  primary  objective  of  the  USAF  is  to  provide  appropriate  project  information  and  opportunities  for 
community  involvement  throughout  the  environmental  investigation  and  cleanup  process  at  Kotzebue 
LRRS.  The  USAF  has  utilized  a  variety  of  communication  tools  to  provide  information,  encourage  public 
participation,  and  respond  to  community  concerns  including: 

■  Personal  interviews  with  members  of  the  Kotzebue  Community  were  conducted  to  docu¬ 
ment  concerns,  questions,  and  ideas  regarding  environmental  conditions  at  Kotzebue 
LRRS. 

■  A  Community  Relations  Plan  (CRP)  was  developed  during  the  planning  stage  of  the 
RI/FS  to  provide  accurate,  straightforward,  and  up-to-date  information  about  all  phases 
of  cleanup  activities  at  Kotzebue  LRRS  to  public  officials,  commercial  interests,  the 
community,  and  other  interested  parties  (USAF  1994e).  This  includes  information  about 
the  IRP  investigation  and  cleanup  process,  and  the  various  roles  of  the  USAF,  other 
government  agencies,  and  other  interested  groups  or  individuals  participating  in  the  IRP 
Process. 

■  An  information  repository  is  being  established  at  the  Kotzebue  City  Hall  to  serve  as  a 
central  point  where  members  of  the  community  can  review  information  regarding  the  site 
and  varies  investigation  and  cleanup  activities.  Information  about  the  IRP  process, 
federal  requirements,  technical  documents,  fact  sheets,  news  releases,  news  articles  and 
other  informational  materials,  and  a  copy  of  the  administrative  record,  will  be  maintained 
in  the  repository. 

■  During  the  1994  remedial  investigation,  news  letters  and  fact  sheets  were  circulated  and 
radio  and  television  messages  were  provided  to  inform  the  community  of  activities  in 
progress  at  Kotzebue  LRRS. 
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Site  investigation  activities  and  interim  remedial  actions  conducted  at  Kotzebue  LRRS 
were  supported  by  local  companies  and  personnel.  Field  teams  were  stationed  at  Drake’s 
Camp,  and  heavy  equipment  and  operators  form  Drake’s  Construction  were  employed 
at  the  site  during  the  1994  Field  season.  Supplies  and  equipment  were  purchased  from 
local  suppliers. 

The  City  of  Kotzebue  has  teamed  with  the  USAF  and  other  agencies  to  establish  a  Restoration  Advisory 
Board  (RAB).  The  concept  of  forming  a  RAB  was  initiated  by  the  USAF  in  order  to  involve  the  local 
communities  in  the  process  of  environmental  awareness  and  prioritizing  cleanup.  The  board  will  serve 
as  a  forum  for  discussion  and  information  exchange  between  the  community  and  the  federal/state  agencies 
who  are  guiding  the  restoration  of  the  Kotzebue  LRRS.  The  responsibilities  of  the  RAB  include  addres¬ 
sing  such  issues  as  cleanup  goals,  setting  priorities,  reviewing  plans  and  documents,  and  conducting 
regular  meetings  that  are  open  to  the  public.  The  RAB  complements  other  community  involvement  initia¬ 
tives  that  have  been  established,  and  provides  an  additional  means  of  information  gathering  and  exchange. 

Co-chaired  by  a  community  representative  and  a  USAF  representative,  the  RAB  may  be  comprised  of 
members  from  the  local  community,  the  USAF,  the  EPA  regional  office.  State  of  Alaska,  local  Kotzebue 
government,  and  native  organizations.  The  City  of  Kotzebue  came  out  in  support  of  the  RAB  through 
resolution  No.  95-191,  announced  by  the  City  Council  on  15  December  1994.  The  Kotzebue  Indian 
Reorganization  Act  resolved  to  support  the  RAB  effort  and  the  Board  of  Directors  issued  a  proclamation 
promoting  the  effort. 
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